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HUNTING THE TIGER BY NIGHT,
Although India traces its civilization back to the
earliest time, and may be looked upon as the cradle
of nations, to the European it represents the para-
dise of travelers, and is the abiding place of the tran-
sient.
he ambition of many of those who visit India
for pleasure is to taste the excitement of the chase
after the wild game of the jungle. Traveling princes
and those who are favored by an invitation from some
sporting maharajah are generally favored with a hunt
from the back of an elephant. Beaters are sent into
the wilderness in advance of the hunting party, and
the game is gradually driven toward the spot where
the party has been stationed. Elephants, specially
trained for the purpose, are employed, and they are

generally selected for their courage and sagacity.
Other methods of

hunting, however,
which regquire
less formidable pre-
parations, are more
generally resorted
to. One of the most
common methods of
shooting is that by
night, when a blue
light is opportunely
burned to give the
sportsman an oppor-
tunity to take aim
at a tiger which has
been attracted to the
spot by some form
of bait, the sports-
man being located
above in a machan
or some other point
of vantage. In our
illustration, ho w-
ever, a correspond-
ent in Calcutta has
employed a different
and 1more advanced
method of securing
his prey, having re-
sorted to the use of
electricity to reach
the desired result.
He describes what
he has accomplished
as follows :

‘I do a good deal
of shooting off and on
in the Sunderbunds
and other parts of
India, principally ti-
ger. As the jungles
are very thick, the
only way is to sit
up at night in a
machan or platform
over a COw oI over
an animal he has
killed. At present
I use a battery of six large cells, filled with sal ammo-
niac. It is very heavy and cummbersome and the light
only a five candle power lamp. Its recommendation®
are that the battery is good for the next ten years and
only walits an occasional filling up of the cells with
water and sometimes a little fresh sal ammoniac. As I
can only go shooting during six months of the year,
this is a great advantage. The method of using is
as follows: From the box containing the cells I have
a line of wire (double of course), say 30 te 40 feet long,
slipped ontoeach end of the box by butterfly nuts,
the lamp, which is tied to a branch of a tree immedi-
ately over, say 20 feet high, the bait being at the
other end.

‘“At about two yards from the battery there is
a connection, I think called a male switch. A short
line of wire about 3 or 4 feet long makes the con-
nection to the fore end of my rifle; at one end of this
short length is a female switch to fit onto the above
male one, and at the other end two small rings are
made of the wires. These rings are fastened by two
big-headed screws to the bed of the connection. On
nearing the tiger at the kill, I aim as nearly in the di-
rection as I can, then a slight pressure of the thumb

makes the electric connection, and the light opens
right over the tiger. As the tiger is not in the habit
of looking up, it is a second or two before he can make
out where the sudden light has come from, and by
that time he has a shell well into his ribs, and further
proceedings interest him no more.”

The difficulty with the system, however, was the
great weight and size of the battery used, and the light
was too feeble. Our sportsman also employed- accu-
mulators, but they did not seem to be adapted to such
rough work. He is now fitting himself out with the
Capo-farad battery, which may be carried in the belt
like cartridges. It is estimated that thirty of these

batteries carried in this way would be sufficient to pro-
vide a sixteen candle power light, which would burn a
sufficiently long time for the purposes of shooting.
It would seem as if such a system might also be
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adapted for big game shooting in the Rockies, where
night hunting for the wily grizzly is also resorted toon
much the same plan as that employed in the far East.

A Shower of Black Ants.

The warm, thunderous state of the atmosphere,
Wednesday evening, presaged a heavy downpour of
rain in the city and vicinity, but this expectation was
not realized, and the rain passed off with a slight
shower. Instead of the rain a shower of another kind
resulted, which is one of the most curious visitations
in the history of the city. On the sidewalks, in the

roads, upon the roofs, and the insides of the houses
there was seen, yesterday, numbers of large black ants
crawling about. They were found as plentiful in the
outskirts of the city as on the main streets, and from
the fact that some of these insects have wings while
others have dropped or shed them, it is natural to con-
clude that they have migrated from some district to
the south of the provinee, and have come to stay.
They are large, black-bodied specimens, about the
size of a wasp, and have the strong nippers of their
race. They are not native of Manitoba, and are simi-
lar to the African ant.—Winnipeg Free Press.

© 1895 SCIENTIFIC AMERICAN, INC.

Improved Lighthouse Apparatus.

The Sule Skerry lighthouse tower has been in pro-
gress during the past three seasons, and is now ap-
proaching completion. The tower is erected on a rock
which rises in the Atlantic to a height of about 40
feet, situate about 40 miles in a westerly direction
from Stromness and nearly the same distance from
Cape Wrath, but in a northwesterly direction. The
rock is exposed to the force of the Atlantic and Polar
waves, and has been, no doubt, the scene of many
shipwrecks which are unrecorded in the Board of
Trade’s annual ‘ Wreck Register,” ag no wreck re-
ceiver was there to note them. The lanter: -vhich is
to contain the optical apparatus waserected v, Messrs.
Steven & Struthers last year. It is of the largest dia-
meter (16 feet) |hitherto erected on any lighthouse
tower, and is 12 feet 2 inches in height of daylight.
The optical appara-
tus is known by the
name given to it by
the original design-
ers, Messrs. Steven-
son, as hyper-radi-
ant, and is acknowl-
edged by all light-
house engineers as
the most notable im-
provement of recent
times, as it utilizes
and condenses all the
rays of light emitted
by burners of larger
diameter than could
be used with advan-
tage in Fresnel’s first
order lights. Origi-
nal of suggested in
1869. "t hus veen StIN
further improved by
the spherical form of
lens and equiangu-
lar prisms. The Sule
Skerry apparatus
bas three faces, each
f ace consisting of
three lenses with
prismns above and
below them so de-
signed as to give a
group of three
flashes of light of
equal intensity in
quick succession
every half wminute,
the whole forming a
cage of polished
glass, set in gun me-
tal frames, 9 feet in
diameter and 814 feet
inheight. In the fo-
cus there is placed a
burner having six
concentric wicks.
This apparatus was
made in accordance
with Messrs. Stevenson’s design by Messrs. Barbier &
Bernard, Paris. The glasswork is made to revolve at
the required speed by a machine, driven by weight,
made by Messrs. Steven & Struthers. The apparatus
revolves on a carriage working on conical rollers. and
makes one revolution in a minute and a half. Itis
expected that the light will be shown to the mariner
for the first time during next autumn. 1t will be ele-
vated about 112 feet above the sea, and will, therefore,
have a range of 16% nautical miles.

Blowpipe Glass Mix.

A recipe recommended by the Pottery Gazetre for
glass to work before the blowpipe, such as glass for
making delicate chemical apparatus and small fancy
blown ware, is as follows :

Sand.....cciiieiiiiiiiiiiiiineeiien, O00C0000000000 GA0O0Oa0EE
Salt cake

Weber recommends having a small quantity of
alurnina also. The Thuringian factories, which make
considerable glass of this kind, use sand containing {
per cent alumina as impurity.
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FIRST VOYAGE OF THE ST, LOUIS.

The American Line steamer St. Louis completed her
maiden voyage at 4:45 A. M., Thursday, June 13. The
actual time from Sandy Hook to the Needles, a cluster
of three pointed rocks in the English Channel, west of
the Isle of Wight, was 7 days, 3 hours and 53 min-
utes. The vessel was delayed five hours by fog.
The engines are capable of making 95 revolutions a
minute, and for a time, on the trial trip, their speed
was increased to 98 revolutions, but on the voyage the
engines made only 76 to 84 revolutions per minute.
One peculiarity about the new engines is the smooth-
ness with which they run, as, according to the reports
of the passengers, at no time or in any part of the
ship was the vibration sufficient to enable any one to
count the revolutions of either of the screws. During
the first few days some difficulty was experienced with
the ventilating apparatus, but this was overcome. The
daily runs of the St. Louis were 814, 443, 431, 441, 433,
432, 416, and 249 knots, the average speed being 18°38
knots. For a first voyage, this is considered highly
satisfactory. The arrival of the St. Louis at South-
ampton gave occasion for public rejoicing. The event
is to be further celebrated by special festivities.

-

THE CHUPADEROS METEORITE.

The great Chupaderos meteorite, which was discov-
ered broken in two immense pieces in 1581, may now
be seen at the portal of the National School of Mines,
in the city of Mexico. One piece has been placed at
each side of the courtyard entrance. The huge, ir-
regular masses have the appearance of brown hema-
tite iron ore, but at points where they have been
chipped or filed the common meteoric striations are
plainly recognizable. The smaller piece is 7 feet long,
3 feet 7 inches wide, and 1 foot 8 inches thick, and
weighs 20,450 pounds. The larger is 8 feet 2 inches
long, 6 feet 7 inches wide, and 1 foot 4 inches thick,
and weighs no less than 34,400 pounds. The dimen-
sions given are, of course, averages, as the specimens
are exceedingly uneven and are full of trilobite de-
pressions or *‘ pot holes.”

The form of the two pieces leaves no room for doubt
that they were originally parts of one great meteorite
weighing more than 27 tons. The density has been
calculated at 78.

The two sections were found 800 feet apart, at a
point 900 miles from the city of Mexico. More than
four centuries later, in 1893, they were carried to that
city and placed in their present position.

-
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THE SCIENTIFIC AMERICAN AS AN ADVERTISING

MEDIUM.

Referring to our advertising columns, we call atten-
tion to the announcement of Mr. Layman, inventor
of the Outing Boat, and to a cablegram order for
boats therein presented, from the Grand Duke Alex-
ander of Russia. His Highness, it appears, is a reader
of the SCIENTIFIC AMERICAN ; hence his order to the
American boat maker.

There is no doubt the SCIENTIFIC AMERICAN is the
most carefully read and most widely distributed paper
of its class in the world. It reaches every nook and
corner of the globe. The array of manufacturing in-
dustries, of which annouucements are presented in
every number, proves how very valuable the paperisas
an advertising medium. Mr. Layman states that the
SCIENTIFIC AMERICAN brought him over two thou-
sand correspondents, and he adds the paper ** has been
a wonderful help to me in building up my business.”
‘We have no doubt hundreds of other advertisers could
testify to similar benefits received.

O
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FORCE EXERTED BY THE HUMAN JAWS.

Dr. G. V. Black, a dentist of Jacksonville, Floriaa,
has made soine interesting experiments upon the force
exerted by the human jawsin the ordinary mastica-
tion of food, and also the greatest force which the
jaws are capable of exerting.

By means of a spring instrument provided with a
registering device he took records of about 150 *“ bites ”
of different persons. Of these, fifty have been pre-
served as characteristic of the ordinary man, woman
and child. The smallest pressure recorded was 30
pounds, by a little girl seven years old. This was with
the incisors. Using her molars, the same child exerted
a force of 65 pounds. The highestrecord was made by
a physician of thirty-five. The instrument used only
registered 270 pounds, and he simply closed it together
without apparent effort. There was no method of de-
termining how far above 270 pounds he could have
gone. This test was made with the molars. Several
persons exceeded a force of 100 pounds with the incis-
ors and 200 with the molars. The physical condition
of the persons experimented upon seemed to have
little bearing upon the result. Dr. Black is of the
opinion that the condition of the peridental mem-
branes is the controlling factor, rather than muscular
strength.

Dr. Black found that, in the habitual chewing of
food, much more force is exerted than is necessary. In
chewing a piece of beef steak, the crushing point of
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which was from 40 to 45 pounds, from 60 to 80 pounds
stress was actually employed at each thrust of the
teeth. The principal articles of food tested had crush-
ing points as follows : Steak, 40 to 45 pounds ; mut-
ton chops, 35 to 40 pounds; broiled ham, 45 to 60
pounds ; roast beef, 45 to 60 pounds; pork chops, 20 to
25 pounds, and the choicest parts of cold boiled beef
tongue, 3 to 5 pounds. The tougher parts of beef and
mutton required a crushing force of 90 pounds in
some instances.

IRON WORKING AMONG PRIMITIVE PEOPLES.

Dr. Ludwig Beck, of Germany, in his recent work on
the history of iron, gives some interesting information
in regard to the furnaces, tools, and implements
used by the savage races of Africa and Asia. The iron
ore used by the African smith is usually hematite,
which is found in great abundance. His furnace is of
clay with fourdraught openings at the bottom through
which air pipes are inserted. The furnace is about
four feet high and will produce a lump of excellent
iron in forty hours.

The Bango and Bataka tribes handle the white hot
metal with tongs made of green wood held together
by an ironring. Their anvil is a square stone with a
top as flat as possible, and another stone does service
as a hammer. With the Kaffirs the process is even
less complicated than this. The iron is not formed in
a lump, but the drops of molten metal are allowed to
cool, and are afterward picked out of the slag separ-
ately. The larger ones are hammered out flat between
two stones, and a little heap is built up with the flat
pieces outside and the small pellets packed between
them. This is then given a welding heat and forged.

The Zulus make excellent assegais, beautifully pol-
ished with bark and ground to the keenest of edges
upon a coarse stone. The African smiths have no
vises, but hold the implements they are making be-
tween their feet, leaving both hands free to use such
tools as they possess.

The natives of Borneo and Sumatra have brought
the art of iron and steel making to a high degree of
perfection. The furnace commonly used in Borneo is
of vellow clay, strengthened with rings of bamboo. It
is about 3 feet high and 10 feet in outside diameter.
The walls are 2 feet thick. The blast apparatus con-
sists of an upright wooden cylinder open at the top
and closed at the bottom, where a valve connects it
with bamboo pipes leading to the furnace.

The cylinder is fitted with a plunger, which is
moved downward by hand and upward by a spring
pole to which it is fastened.

The iron ore is roasted about twelve hours in a wood
fire and then broken into small pieces and mixed with
ten times its volume of charcoal for smelting. When a
lump of iron is finally produced it is taken out of the
furnace with wooden tongs and hammered with
wooden mallets. Itis then cut into small pieces and
hammered again until the slag is driven out, and a
very good grade of soft steel remains. The waste is
said to be one-third.

THE COMMERCIAL VALUE OF MONAZITE.

It begins to look as though the great value of monaz-
ite mining lands had been very much overestimated.
There is, of course, a demand forrare earth oxides for
the manufacture of incandescent gas lamps, etc., but
the supply of monazite is, unfortunately for the specu-
lator, practically unlimited, and its price has dropped
correspondingly.

Monazite (from povaserv, to be solitary) was so
called in allusion to its supposed rarity. For a long
time subsequent to its discovery in Norway it was be-
lieved to exist nowhere else. 1t was afterward found,
however, in Silesia, Bohemia, Belgium, England, Brazil
and the United States. The deposits in this country
are near Norwich, Conn., and in North Carolina.
Monazite is in substance a phosphate of cerium, lan-
thanum and didymium, containing silicon and tho-
rium in variable proportions, probably as impurities.
The oxides of the rare earth metals, cerium, thorium,
yttrium, erbium, lanthanum and zirconium possess the
peculiar property of becoming incandescent at a mod-
erate heat. The light emitted is the greatest in the
case of thorium, and this oxide of this metal is ob.
tained principally from monazite. It is used exten-
sively in the Welsbach lamp, where a network mantle
of the oxide is suspended over a Bunsen burner and
produces an intense white light.

When monazite was discovered in North Carolina,
great excitement prevailed for a timwe. Fabulous sto.
ries of the value of the resinous-looking substance
were circulated and sand from the river bottoms was
carefully washed over in cradles like those used by the
gold prospectors of California. Some of the pioneers
made a good deal of money at first, but, as the wash-
ing process is exceedingly laborious and slow when
conducted by hand, and many tons of sand must be
washed to extract one of monazite, nobody got rich.
Nevertheless the people all believed firmly that im-
miense fortunes could be made with proper apparatus
for mining, and chemists and engineers in the North-
ern cities were overwhelmed with letters and circulars

-
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in which monazite lands were offered as great bargains
at absurdly high prices.

Meanwhile the representatives of the consumers had
quietly placed contracts at the lowest possible figure
and the price of the mineral began to drop. As last
winter was a severe one and the ice in the rivers inter-
fered with the washing, good, clean monazite sand
sold for fifteen cents a pound. Now it can be had for
five or six cents, and there is not a great demand at
that. It is doubtful whether the entire output of
North Carolina since the discovery of the mineral has
brought $125,000.

_— e ————
SOME FACTS ABOUT GLASS.

The most scientific glass workers of to-day are no
more proficient in their art than were the craftsmen of
ancient Thebes 4,000 years ago. These remarkable
artisans, many of whom were priests high in authority,
were well acquainted with glass staining, and dis-
played the highest artistic skill in their tints and de-
signs. The colors were perfectly incorporated with
the structure of the vitrified substance and were equal-
ly clear on both sides. The priests of Ptah, at Mem-
phis, had a factory for the manufacture of ordinary
glass, and also devoted their attention to imitating
precious stones, succeeding so well that specimens now
found require an expert to distinguish them from the
real gems. They were also acquainted with the use of
the diamond for cutting glass. A specimen of beauti-
fully stained glass, now in the British Museum, has
the cognizance of Thothmes III engraved upon it.

Spun glass was first brought into practical use about
fifty years ago by Jules de Brunfaut, a French chemist,
although the art of spinning glass was practiced long
before that time. He made a thorough study of the
subject in Vienna. He first succeeded in softening the
hard, shiny effect of the glass fabric, giving it a silky
effect that was much more pleasiug. Next he en-
deavored to reduce its brittleness by making a spun
glass, whose threads were much finer than those of
silk, and whose texture was much like that of wool.
This glass could readily be woven and all kinds of arti-
cles were made of it. Among other things it was found
especially suitable for surgical use, owing to its anti-
septic properties and its cleanliness. The fact that
glass is unattacked by most acids made the fabric use-
ful for laboratory filters, and nearly all well equipped
establishments of the kind now use them. The cloth
is, besides, non-combustible and a poor conductor of
heat. As the individual fibers are perfectly non-ab-
sorbent, grease spots and stains can be readily re-
moved. For this same reason the cloth cannot be
dyed, but it can be spun of colored glass and the color
is absolutely fast and unchanging.

Up to the beginning of the sixteenth century the
glass used in stained glass work was what is known as
* pot metal,” that is, it was colored in mass through
its entire substance. Painting was only used to bring
out the shading and fine line work, and the paint was
always brown, which was atterward * fired ” into glass.
During the sixteenth century a rich yellow stain, ob-
tained by the use of silver salts, came into use. It was
also used upon blue glass to produce green effects.
Shortly afterward the irregular depths of tint in the
glass were first utilized to give modeling. The ruby
glass used at this time was made by placing a thin
layer of ruby ‘‘ pot metal” upon the surface of a sheet
of white glass and welding the two together by heat,
as the ruby alone became opaque as soon as any
thickness was reached. It soon occurred to some one
to cut or grind away theruby surface to produce white
figures on the red ground. By staining the exposed
portions, they were also able to get rich yellow and red
contrasts. This led to extending the practice to other
colored ‘' pot metals,” until a great variety of beauti-
ful effects were produced.

When glass contains little or no lime it shows a
marked tendency to become opaque upon cooling,
probably owing to minute crystallization throughout
its structure. The so-called alabaster glass is made by
reheating glass of this kind and allowing it to cool
slowly. Opalescent glass is that which possesses the
sawe tendency in less degree. A good ‘ mix,” as it is
called by glass workers, for alabaster glass is 100 parts
of quartz sand, 45 parts of potash, 3 parts of calcined
borax and 5 parts of silicate of magnesia.
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CHICAGO DRAINAGE CANAL—ITS EFFECTS ON THE
COMMERCE OF THE LAKES.

The Chicago drainage canal is an undertaking that
bids fair to create a stir in at least half a dozen large
divisions of the world’s activity, whether it is ever
opened or not. Both science and mere economics are
viewing the engineering operations between the Chi-
cago and the Desplaines Rivers, which undertake to
neutralize the watershed between the Great Lakes
and the Mississippi River, each with an interest pecu-
liar to itself. The plan is, by means of the canal, to
divert such an amount of the water of Lake Michigan
into the Mississippi as to give the Chicago River a
backward current sufficient to carry off the sewage of
Chicago, the fall toward the lake not being sufficient

to give the river any current of account and making it
little more than a big slackwater sewer, a nuisance
and an eyesore from every standpoint.

When the work was undertaken the city asked no
questions. It arranged to take a certain definite
amount of water out of Lake Michizan without so
much as inquiring whether there were any rights in-
fringed upon by the transaction. For awhile the ma-
rine interests looked on without taking any steps to
protect its interests. Chicago writers and engineers
forr the most part assumed that there would be no low-
ering of the level of the lakes, but in this they were so
generally opposed by engineers not interested in the
city’s wants that the government at length appointed
a board of three engineers to inquire into the matter.
The board consists of General Poe, stationed at De-
troit, Major Ruffner, at Buffalo, and Captain Marshall,
at Chicago. The time of meeting has not been set,
but is expected to be during the present summer.

The estimmates of the amount that the canal will
lower the lake level vary from a matter of three inches
to about nine inches. Finding that this limit was
likely to cover the actual fact and finding, curiously
enough, that therearenodataby which anything short
of the actual experiment itself is sufficient to settle the
question, there was consequently a deep interest in the
result to navigation from the loss of these depths of
water. Major Ruffner, at the suggestion of President
Frank 8. Firth, of the Anchor line, the lake line of the
Pennsylvania Railroad, asked Secretary C. H. Keep, of
the Lake Carriers’ Association, to make an estimate of
the loss of carrying capacity to the lake fleet at low-
ered levels of three, six, and nine inches.

The work was very carefully done, and the accuracy
of it in a general way is not to be doubted, for an actu-
al consideration was made of all the lake craft that
would be affected by the fall of water. Mr. Keep’s
conclusions are little short of startling. Without going
over the long report, the following quotation will give
the gist of it: ‘‘A lowering of the lake levels by three
inches would produce a diminution of the carryving
capacity to the lake fleet in a season amounting to
1,142,370 tons. A lowering by six inches would dimin-
ish the carrying capacity 2,284,740 tons. And a lower-
ing of the lake levels amounting to nine inches would
diminish the carrying capacity 8,427,110 tons. Turning
these results into dollars and cents, and estimating
the earnings of lake vessels at an average of 50 cents
per ton of cargo carried, over and above cost of loading
and unloading, a lowering of three inches would
diminish the earnings of the fleet in a single year $571,-
185 ; a lowering of six inches would diminish the earn-
ings $1,142,370; and a Jowering of nine inches would
diminish the earnings $1,713,555.

The report concludes with calling attention to the
fact that the tendency of the new tonnage is almost
entirely in the direction of deeper draught, so that the
loss would increase year by year. Major Rutfner re-
gards the report as one of the most important docu-
ments of its kind and says that the showing is such
that the lake interests could afford to furnish Chicago
a plant for disposing of her sewage by the dry process
rather than to allow the canal to be commpleted and
used.

—_———ee O

ANOTHER RACE OF CARRIAGES WITHOUT HORSES,

‘We chronicled not long ago a trial of speed in France
between carriages propelled without horses, the re-
sults of which trial were not very satisfactory. We
have now to record a second race of the same charac-
ter, in which a number of vehicles took part.

This race began in Paris on June 11; the course was
from Paris to Bordeaux and return. The distance was
about 360 miles from Paris to Bordeaux. Under the
conditions of the race only four-seated carriages could
compete for the first prize of 40,000 francs, or $8,000.
Special prizes were also to be awarded to automatic
and petroleum velocipedes; 66 horseless vehicles pro-
pelled by petroleum, steam power or electricity and
five or six petrolenm bicycies competed. The pre-
liminaries were arranged with great care, checking
stations being provided to insure the integrity of the
race. Special telegraph wires were laid along the route
to transmit news of the progress of the race to Paris.
The race was witnessed by many thousand people on
the line of march. The first vehicle to arrive at Bor-
deaux was MM. Panhard and Levassor’s petroleum
carriage, which reached Bordeaux at 10:32 on Wed-
nesday morning, the start having been made at
Versailles at nine minutes past noon the previous day.
A stop of only four minutes was made, when the re-
turn trip was begun. M. Levassor’s time to Bordeaux
was 22 hours 28 minutes over a distance of 585 kilome-
ters (363 miles). The speed was 24 kilometers 400 me-
ters per hour, equivalent to about 15 mniles. Many of
the vehicles met with accidents on the trip. Carriage
No. 6 ran over a large dog, the result being that a
wheel was broken and the vehicle upset. No. 14, a pe-
troleum bicycle, caught fire and was obliged to be
abandoned at Angouleme. Though the two-seated
carriage (No. 5) of MM. Panhard and Levassor arrived
first, it received only second prize, the first prize being
taken by the four-seated carriage of LesFils de Peu-
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geot Freres; the third was taken by a two-seated ve-
hicle by the same party, as was also the fourth, which
was for a four-seated vehicle. The carriage of MM.
Panhard and Levassor met with an accident shortly
after leaving Bordeaux, which delayed it over an hour,
which makes the run more creditable. This carriage
made the entire trip in 2 days and 53 minutes for
the round trip of 1,170 kilometers (727 miles), be-
ing at the average rate of 149 miles an hour.
Many of the other vehicles made splendid time.

The contest was arranged by Mr. James Gordon
Bennett, Baron de Neufeldt, and others, who it is said
paid for the prizes. Theautomobile carriage of to-day
is in its infancy, but with the stimulus of such races
as the present for substantial monetary prizes, the de-
velopment cannot fail to be rapid. When the ma-
chinery shall be still more simplified, we may expect to
see the autowobile carriage cowme into extensive use.

In this connection we give in another column illus-
trations of some of the earliest examples of steam car-
riages. continued use of which was prevented probably
owing to the bad roads then existing. Fine roads are
almost an essential for the successful working of this
class of machinery.

Speed in DMilling Work.

Mr. Oberlin Smith in a recent article on ‘Shops
Economy,” in Cassier’s Magazine, says: “ Do not al-
low a workman to think that 16 feet cutting speed per
minute on soft cast iron is good enough, because he did
it yesterday or last year, or because his grandfather
did it. Show him by a definite object lesson that there
is no trouble in doing a good deal of lathe, planer and
drilling work at from 25 to 35 feet per minute, even
when dry. Milling work may often be done very much
faster than this, in some cases approaching 100 feet
per minute, on account of many of the cutting edges
being out of action and having time to cool. In cer-
tain special cases, where an abundant amount of lu-
brication can be forced constantly past the cutting
edge of the tools, as in drilling deep holes in gun bar.
rels, ete., speeds as high as 3,000 feet and over have
been attained, and 1,800 feet per minute is a very com-
mon speed. All this goes to show what every work-
man ought to know and have drummed into him every
day of his life, that there is no hidden mystery about
a tool ‘ standing.” Let him understand, once for all,
that a steel tool will cut chips off pieces of softer metal
at any rate of speed desirable, provided it can be kept
cool. Emphasize the fact that it is all a matter of
temperature, and if the tool can be kept cool, mere
velocity of cutting does not count against it.” These
important facts should be constantly kept in mind by
those who are responsible for the machine shop prac-
tice in railroad shops. We are not exaggerating when
we say that in some of these shops things move
pretty slowly. Even the men get into a gait that
corresponds more or less with the speed of their
machines, and a more rapid movewment of the latter
would undoubtedly make the men more active also.
It is worth trying, for there is economwy in it.

_ e r—————— .
St. Louis.

The authorities of the city of St. Louis, in recogni-
tion of the compliment paid to their metropolis by
the naming of the great steawmer St. Louis, made very
generous and beautiful presents to the ship, among
which were the following :

‘1. A library for the first cabin, consisting of 1,622
carefully selected volumes, handsomely bound and
numbered.

*“2. A library for the second cabin, containing 639
volumes, also especially selected.

8. Two hundred copies each of hymnals and prayer
books, especially bound and bearing the names of the
shipand the donors.

**4, Two handsomely bound albums, containing
each fifty photographic views, with descriptive mat-
ter covering a brief history of the city and of each
picture.

“5. A monograph descriptive of the new Union Sta-
tion, donated by the president thereof.

‘6. Ten ornamental glass windows for the first cabin
library room; and

*7. A full set of flags, including the American ensign
and the house flag in silk, and a burgee bearing the
name St. Louis.”

—_— 4 —
The American Society of Mechanical Engineers.

The annual meeting of the American Society of Me-
chanical Engineers will take place at Detroit, Mich.,
and will be held from June 21 toJune 28. Arrange-
ments have been made for visiting various engineering
works and points of interest, such as the St. Clair
tunnel, the works of the Public Lighting Commission,
ete. A reception will be tendered by the citizens of
Detroit to the society at the Detroit Club. A nuwmber
of interesting professional papers will be presented.
The president of the society is E. F. C. Davis; the
secretary is F. R. Hutton, and the treasurer is William
H. Wiley. The headquarters of the society are at 12
West Thirty-first Street, New York City.
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AN IMPROVED CAR TRUCK.

This truck is designed to reduce the friction of the
bearing parts to a minimum and take up the side and
end thrust, relieving the truck frame of the heavy strain
incident to the motion of thecar. It is intended more
especially for use on street railway cars. A patent has
been granted for the improvement to Mr. George B.
Esterley, No. 28 Hartwell Street, Fall River, Mass.

The sides of the frame each consist principally of a
single bar of square steel whose vertical sides termi-
nate in horizontal ends, as plainly shown in Fig. 1,
and in each of the sides are two car axle boxes, rigidly
connected by bars fastened by bolts to the boxes, there
being a key at the end of each bar to facilitate its
proper adjustment with the boxes, and the holes
through which the bolts pass in the boxes being
slightly elongated for this purpose. =~ The axle bozxes

ESTERLEY'S CAR TRUCK.

have their outer ends fitted to slide on the inner faces
of the vertical portions of the frame, and on the top
of the axle brass, as shown in Fig. 2, is a lug fitting in
a recess in the under side of the top of the box, this
lug engaging a vertical bolt in the top of the box, to
prevent accidental displacement of the axle brass in
the box.

Above each box are elliptical and coiled springs
adapted to sustain the load, dividing the strain with
the boxes and thus relieving the truck frame. To take
up any side thrust, a thrust plate is fastened to the
outer end of each axle box, the plate extending into
the outer face of the vertical portion of the frame,
and another thrust plate is also secured to the inner
face of each axle boxto engage the inner face of the
vertical portion of the frame. An oil casing, having
at itsrear end an opening for the passage of the axle
journal, has at its front end a door for the introduc-
tion of the lubricant, the top of the casing having an
aperture through which extends the top of the axle
brass. The outer faces of the sides of the oil casing
fit snugly onthe inner faces of the sides of the axle
boxes, and on the rear end of the casing is a dust
plate. With this improvement the axle brass is rea-
dily removable for examination or renewal when de-
sired.

P
-

Why the Maple Sap Flows,

The maple tree is active in the summer and passive
in winter. Pressure, suction and zero are conditions
of the tree when not in leaf, when at rest and passive.
Varied weather, as to temperature, is the cause of these
varied conditious. Under certain conditions the whole
tree may be in pressure, or the whole tree may be in
suction, or it may stand at zero. Again, a part of the
tree may be in pressure while another part of the
same tree may be in suction.

‘When the tree is in pressure it is throwing out moist-
ure sap whether tapped or untapped. When the tree
is in suction it is reversed, taking in moisture or water
whether the tree is tapped or not. When the tree is
tapped the pressure becomes visible. To make the
suction visible, connect a glass tube to the spout (a
round wooden one) by rubber, fill the tube with water
or sap, or even sirup (when the tree is in suction), and
you will see the contents passing down the tube, and
of course the same is passing into the tree. Pressure
and suction exist all the same if the tree is not bored,
but, being unseen, it is recognized little even by vege-
table physiologists.

Pressure can be measured with the steam gage,
and also with a mercurial gage, while suction can be
measured with a mercurial gage only.

The highiest pressure that I have noticed was 34
pounds on a square inch. This would hold a column
of water over 60 feet high. The pressure of the atmo-
sphere at the sea level is 15 pounds upon asquare inch.
This amount of pressure is exerted on every square
inch outside surface of the tree, and is balanced by
the same amount of internal pressure, so that the 34
pounds pressure, internal, was in excess of the outside
pressure ; hence, even if the treeis not tapped, there
must be moisture passing to the surface through the
poresand connecting with the atmosphere until equili-
brium is restored, and suction or zero is reached.

If certain conditions produce pressure, then reversed

conditions must produce suction, the opposite con-
dition. When the tree is neither in pressure nor suec-
tion, then its condition is zero. In good sap weather,
as a general law, the tree is in pressure during the day
and in suction through the night. In poorsap wea-
ther zero conditions prevail

Pressure. What is it? This can only be understood
by an understanding of the internal makeup of the
tree. It is supposed that there are 130,000,000 cells in
every cubic inch of maple wood. These cells are sup-
posed to be like small boxes, with covers, piled one
upon another, so that there are two partitions between
every box or cell. These cells are filled with gases, air
and water, together with some other materials or ele-
ments. Now, then, we are prepared to understand
the philosophy of the pressure. As the sun warms up
the outside of the tree, the air and gases expand in all
the cells so warmed up, occupying a larger space, so
that the pressure must be proportionate. It is not so
much the expansion of the cells as it is their expansible
contents.

The moisture or watery partsare forced out through
the pores of the tree, and if a small maple tree is care-
fully seraped to the wood, instantly the whole surface
will be covered with tiny drops of moisture, showing
what is taking place all over the surface. If, then,
a tree is bored, the pressure is liberated so much,
and if a gage is attached to the tree, it will show
it, and even measure the amount. Now, then, a
vacuum results. As a cool night is coming on these
expansive elements are contracting, thus doubly in-
creasing the vacuum. Now, then, pressure changes
to suction, and the glass tube shows it. The equili-
briam of the tree is restored.—New York Tribune.

—_ e
The Bicycle Lamp.

* There is a fortune awaiting the man who can in-
vent a really good bicycle lamp,” said the icstructor.
‘*“ The best one made is the searchlight, which cannot
be bought for less than $5 ; it is the only one in which
kerosene can be burned, sperm oil being used in the
others. The great advantage of the searchlight is that
it is less liable to go out in running across car tracks,
ruts, or rough places, but a sudden jerk often ex-
tinguishes the light in this, as well as in the cheaper
and less ingenious lamps. The truth of the business is
if eyeclists could buy a well perfected lamp there would
be none of these arrests of persons for riding without
lights. Lamps cost all the way from $1.50 up to $7,
and will hold enough oil to burn about four hours.”

~——4—&

AN IMPROVED HAME TUG.
The hame tug shown in the illustration permits of
readily shortening or lengthening the trace, causes a

| straight pull from the hame to the singletree and sim-

plifies changing the back band from one harness to
another. It has been patented by Mr. Charles Ho-
berecht, Sedalia, Mo. The tug is made with a plate
riveted to a band of leather, there being in the plate a
series of apertures, each terminating at its rear end in
a slot with beveled back, the apertures being adapted
for engagement by a hook at the front end of the trace,
as shown in Fig. 1. The hook has at its rear a brace
which rests in the slot at the rear of the aperture with
which the hook is engaged, as shown in the sectional
view, Fig. 2, a double bearing being thus made in the
tug plate, and the accidental detachment of the hook
being prevented. At the outer end of the head of the
plate the trace passes through a guide loop which may
be turned up or down or toward the front or rear to in-
sure a straight pull, and the trace way be hooked
upon the guide loop to make a longer hitch. At the
forward end of the tug plate is an angularly arranged
loop to be engaged by a strap connected with the
hae, the eye formed by the strap being held out so

HOBERECHT'S HAME TUG.

as not to injure or rub the skin of the animal. On the
lowerside of the plate is an opening engaged by the
belly band, and in the plate are two slots engaged by
the buttons of a buckle, which has an eye engaging
the saddle or back band, the latter being thus per-
mitted to slide backward or forward to fit large or
small horses. The arrangement is such as to permit
the back band to be readily changed from one harness
to another without unbuckling the billets or the strap-
work on the harness saddle and without danger of ac-
cidental displacement.
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AN ELECTRICALLY CONTROLLED SPEAKING TUBE.

The improvement represented in the illustration
permits of conveniently connecting with each other
any two rooms in dwellings, stores, hotels, apartment
houses, etc., or the apparatus may also be arranged in
connection with a central office, in which case an
alarm may be sounded ineach room for fire or other
cause. The invention has been patented by Mr,
George S. Williamson, of McKeesport, Pa. The en-
graving shows a section of an apartment house in
which the improvement isin use, the small figure be-
ing a sectional front view of the signal box, in which
is inclosed a speaking tube inlet and mouthpiece, a
valve controlling the connection between the mouth-
piece and whistle, while an electric circuit is provided
with electromagnets, the armature lever being con-
trolled from the whistle. On each of the floors the
main tube is connected by a branch tube with a signal
box whose mouthpiece opens into a chamber which is
disconnected from an adjoining chamber by a spring-
pressed valve, the valve being opened by a handle ex-
tending through the base of the signal box. In the
wall of the second chamber, and between it and a third
chamber, is a whistle, there being in the latter cham-
ber a pair of magnets and an armature lever carrying
a ball closing the inner aperture of the whistle, so that
when a blast of air passes into the second chamber,
either from the branch tube or from the mouthpiece—
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WILLIAMSON’S ELECTRICALLY CONTROLLED SPEAKING
TUBE.

the valve being then open—the air sounds the whistle,
provided the armature lever is being attracted by its
magnets. The latter are connected with switches on
each floor, a wire connecting the several switch levers
with each other and with a wire leading to the battery,
the main tube also serving as a conductor. A party
on any of the floors can thus, by moving the switch
lever to the desired contact point of another floor, call
up the party thereon to establish communication be-
tween the two floors, the completing of the circuit
attracting the armature lgever and permitting the
sounding of the whistle in the signal box of the floor
to be communicated with. When the improvement is
arranged for use in connection with a central office,
there are no switchboards on the several floors, and
the wires terminate at the switchboard in the central
office, where the connection is made by an attendant.

- J—

Test for Arsemnical Wall Papers.

Anyone who suspects the presence of arsenic in their
wall paper can put the accuracy of their suspicion to
the test in the following simple manner: Dip a small
piece of the paper in strong ammonia water. If ar-
senic is present, a bluish color will appear. In order
to make doubly sure, a crystal of nitrate of silver
can be moistened with a drop of this fluid. This fur-
ther test will show if the color is due to arsenic, as, if
it is, a deposit of yellow tint will be formed on the
crystal.—Exchange.

[The above is a good instance of fallacious chemi-
cal tests which appear from time to time for the
“information” of the public. The blue color pro-
duced by ammonia simply indicates copper, and a test
for copper cannot be accepted as a test for arsenic.
The nitrate of silver reaction is far from easy to pro-
duce satisfactorily in the laboratory ; a fortiori, it is
not to be recommended for use by the unprofessional.
The best test for arsenic in wall paper is to send a sam-
ple to a competent chemist for analysis.—Ed. S. A.]

LAVOISIER, the chemist, is to have a statue in Paris,
the Institute of France having started an international
subscription for the purpose. It was a hundred years
ago last yvear that the Revolutionary Tribunal sent him
to the scaffold, refusing his request for a delay until
he had completed his experiments. Fouquier Tinville

&
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then declared that the republic had no need of learned
men,
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HISTORY OF AUTOMOBILE CARRIAGES.

About two years ago we gave a description of a
steain carriage constructed in 1833, by Francois
Macerone and Squire. We at that time recalled the
fact that the first steam carriage was due to Joseph
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enough money to make it possible to begin the con-
struction of his steam carriage, which, in 1800, after
spending all that he possessed, he had the satisfac-
tion of seeing operate. He undertook the manufac-
ture of his high pressure engines and succeeded in

Fig. 1.—THE CUGNOT STEAM CARRIAGE OF 1770.

Cugnot, who was born in Lorraine, September 25,
1725. Cugnot passed his youth in Germany, where he
studied mechanics with much ardor, and soon ob-
tained employment as an engineer. He atterward
lived in the Netherlands and made himself remarked
by Marshal de Saxe, by devising a new style of gun,
which was soon adopted for the army of the Uhlans.
Encouraged by this first success, he went to Brussels,
and resolved to construct steam vehicles which he
called steam trucks, and which he designed for the
carriage of guns and artillery material. In 1763, he
went to Paris with the resolution of pursuing his
labors, and there succeeded in constructing a style of
steaw carriage, which he fin-
ished in 1770. An old memoir
of the Archives of Artillery
informs us that Cugnot’s ap-
paratus was examined by
General Gribeauval, and that
Minister Choiseul proposed
to request the inventor to
have his apparatus operated
in his presence; but the min-
ister having soon afterward
been exiled, ‘‘the carriage,”
says L. N. Rolland, the re-
porter, “remained where it
still (1801) stands, in a covert
of the arsenal.”

Tradition relates that Cug-
not tried his machine and
made it operate, but that in
an unfortunate experiment
the vehicle deviated from its
route and ran against a wall,
which upset it. The trials
were thus interrupted. In
1793 the Committee of Public
Safety was desirous of taking
this machine apart in order to
make arms of it, but it was
spared by the artillery officers,
and in 1799 was saved for good
by Molard, the guardian of
the Conservatoire des Arts et
Metiers, who demanded it for

creating extensive factories in Philadelphia, but in
1819 his works were completely destroyed by fire. The
unfortunate inventor, who had intended to take up
his carriage again, died of a broken heart. Evans had
often sent his plans to England, where they were
known to a few engineers. In 1801, two mechanicians
of Cornwall, Trevithick and Vivian, constructed some
high pressure engines analogous to those of Evans, and
were led also to construct steam carriages. Fig. 2
represents the carriage of these builders, The vehicle
was very high above the ground. A strong iron frame
was fixed to the axle behind, between the two wheels,
and served as a support for the furnace, around which

a reservoir filled with water became heated and fur-
nished steam to a horizontal cylinder. This latter
was provided with a rod which, through a system of
gear wheels, caused the revolution of the wheels of the
carriage. This apparatus exhibited some ingenious
arrangements, but it was still far from constituting a
practical system for operating upon roads. The in-
ventors recognized the imperfections of their work and
converted it into a car for running upon rails in mines.
Success did not crown their efforts, which nevertheless
merit mention.

The experiments of Trevithick and Vivian were
much talked about in England, but it is not till 1827
that we reach the construction of another curious
steamn carriage, due to a mechanician named Gurney.
Fig. 38, from an English engraving of the time, renders

Fig. 2—THE TREVITHICK AND VIVIAN STEAM
CARRIAGE CONSTRUCTED IN 1801.

a long description of it unnecessary. We translate the
legend found beneath the engraving :

The driver is seated in front. He holds the steering
bar of the two guide wheels, and has beneath his hand
to the right a second bar connected with the main

steam pipe. He thus assures

the running of the vehicle.

R

The back of the carriage con-
tains the boiler producing the
steamn that passes through
tubes into the ecylinders
placed beneath the carriage
and sets the hind wheels in
motion. The reservoir, which
contaius about 50 gallons of
water,is inclosed in the box of
the carriage, of which it oc-
cupies the entire length and
breadth. The chimneys are
behind, and, as coke is used,
no smoke is produced, while
the hot air is dissipated by
the motion of the carriage.
A supply of water and fuel is
obtained at various relays.
The length of the carriage is
between 15 and 20 feet, and
the weight about two tons.
From one and a half to two
leagues per hour can be made.
The carriage has acecommo-
dations for six passengers in
the inside and twelve on the
outside. In front there is a
receptacle for baggage. The
inventor and builder is Mr.
Goldsworthy Gurney.

This carriage was operated,

the galleries of this establish-
ment. It was not till 1801
that Cugnot’s steam carriage
reached the Conservatoire.
It is still there, and visitors
examine it with interest. We
reproduce it herewith, from a
photograph that we have had
taken for our readers (Fig. 1).
This carriage was run by a
simple acting steam engine
having two bronze cylinders.
The boiler, which was mount-
ed in front, was enveloped in
refractory eclay. The car-
riage, which had three
wheels, constituted a true
tricycle. Cugnot died in 1804,
at the age of 79 years.

In 1786 an American. Oliver
Evans, of Pennsylvania, who
who had long been occupied
with mechanies, constructed
a high pressure steamn engine
that he desired to employ for
therunning of a carriage; but
he was everywhere coldly re-
ceived by his fellow citizens.
He went to Philadelphia, and,
after working there, earned

Fig. 4—THE GHURCH AUTOMOBILE CARRIAGE OF 1833.
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but we have in our possession
only the engraving and its le-
gend, which gives an incom-
plete description without
mentioning the experiments
or giving the least details
whatever as to the motor. In
this old engraving the reader
will please observe the cos-
tumes of the passengers and
the Bolivar hats. These were
the fashions of 1827-1830. The
lady seen in the group to the
right wears a hat that was
then called the *‘ Tyrolian,”
and that was characteristic
of the year 1827,

1n 1833, six years after the
construction of which we
have just spoken, an Italian
engineer brought out at Bir-
mingham, England, the sin-
gular steam carriage that we
reproduce in Fig. 4, from an
Italian engraving printed in
Milan. This vehicle was
heavy and massive. It was
actuated by a steam engine,
and, according to the engrav-
ing, was capable of accom-
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modating a large number of passengers. Like the
Cugnot carriage, it was a tricycle. We have no de-
tails as to the experiments made or the arrangement
of the mechanism. It has appeared to us to be of in-
terest to recall the efforts of these old inventors of
automobile carriages. It was they who prepared the
way for the solution of a problem which may now be
considered as solved.—La, Nature.
e B
Professor McMaster’s History of the United
States. *

The fourth voluine of this most interesting and valu-
able work is now before us, and fully supports the high
standard of excellence which has marked the preced-
ing volumes. The present book embraces the period
from 1812 to 1820 ; a short period truly, but so crowded
with events of importance and interest that it has re-
quired a volume of 625 pages for their narration.

Professor McMaster’s style of diction is at once lumi-
nous, flowing and attractive. His perfect familiarity
with every subject touched upon is apparent on every
page. The first half of the volume relates chiefly to
events during the war with Great Britain.

The military operations on the Canadian frontier
are graphically described, as well as the naval demon.
strations on the lakes and the ocean. The effects of
the many naval successes of Americans are lucidly set
forth. We subjoin a few extracts. Referring to the
results and effects of the American naval victories and

both in St. George’s Channel and the Northern Sea.
But the capture of five brigs between the Smalls and
the Tuskar ; the absolute refusal of the underwriters
'to insure vessels bound for Ireland ; and the admission
of the Morning Chronicle that ‘the whole coast of Ire-
‘land, from Wezxford round by Cape Clear to Carrick-
| fergus,’ was blockaded by ‘a few petty fly-by-nights,’
made the assurance of Croker ridiculous. Now, at
last, the sneer of the London Times in 1807, that
Americans could not sail from New York to Staten
Island without British leave, was reversed, and made
iapplicable to Englishmen on their voyages from port
'to port of the British Isles. Even Croker was forced
"to admit this, and in an answer to a memorial from
Bristol he told the merchants that if the masters of
British ships ‘had availed themselves of the convoys
appointed for their protection from foreign ports, or
‘had not in other instances deserted from the convoys
under whose protection they had sailed,’ there would
‘not have been so many captures in the Irish and Bris-
tol Channels.

{ “In the address made soon after by the Liverpool
‘merchants to the Lords of the Admiralty, they com-
plain of the burning and destroying of merchant ves-
sels by privateers as ‘a new systemn of warfare,” and
call loudly for protection against American capture.
At Glasgow, the merchants, ship owners and under-
" writers were so put out with the conduct of the Ad-
miralty that an address was made to the Throne. The

the operations Professor McMaster says : ,number of American privateers, said the address, with
“In the course of twenty years England had met I which our channels have been infested. the audacity
and destroyed the navies of every maritime power in With whi(:,h the)f have a}.pproache‘d our coast, and the
Europe. The battle of Copenhagen, the battle of the : Success ‘ylth which their enterprise has been at‘tended,
Nile, the battle of Trafalgar, had given her a reputa- ; have ruined our commerce, humbled our pride and
tion for invineibility which a hundred smaller fights d;S(;reztdited thg naval power of Brit::iin, Whosiﬂg% till
served but to justify. But now, on a sudden, the ca .1 of late, waved over every sea and triumphed over
tains of a peoi)le co);cerm'ng whon the nations of EE_ "e.very enemy. In the shortspace of two years above
rope knew absolutely nothing had five times humbled 3§2:eh:“ldf'§‘i Ze:isn::l‘;ev?:e;]];s:el?itt;)ye;l:)athg:]w:
her flag on the sea, and had demonstrated that her aritim ! e 1th
supremacy could not endure one hour longer than she  contempt. It is distressing, it is mortifying, that, at a
continued to deservtrit.- And this is the lasting value time When weare at peace with all the rest of the
of the victories of Hull and Decatur, Bainbridge, Law- ! Xor1d3 at a hmte wl:ien Vl‘;f hkav(;’ declllared the whole
rence and Jones. : American coast under blockade, when we pay so
“ Had Englishmen attributed their defeats tolack ! heavy a tax for protection in the form of convoy duty,
of discip.line., to ignorance of gunnery, to the geperal 1 and wl?en our navy C‘OStSl so grfea;t a su;], :V.e cannot
demoralization of their sailors produced by uniform ;”?‘;}e“e our own channel in safe (};n:l:et ec llY]lSﬂ(;‘anci
success, they would have done no more than trace Without excessive premiums, an at a horde o
back effects to their causes. But they did not, and | American cruisers unheeded, unresisted, unmolested,
nothing was more diverting to Americans than the Seize, burn, sink, destroy, our ships in our Own inlets
attempts of the English press to explain ,the defeats. J;and in s1ght of our own harbqrs. Lloyd’s list for June
¢The loss of a single frigate by us,” said the London | 3, 1814, ﬁlV-PS th(; naines (;;f th:lr"lt]y-sev?n tmercgantmer;
Times, referring to the Guerriere, * when we consider, captured in a few weeks. e privateer lerry, o
how the other navies of the world have been treated, ; Baltimore, took twenty-twoin a cruise of three months.
is but a small matter. When viewed as a part of the | The Surprise destroyed thirteen ships and was chased

British navy, it is rothing ; yet it has cast a gloom
over the city which it is painful to see. The superior
weight of metal thrown by the Constitution, the

greater number of men, the loss of the mizzenmast at |

the very beginning of the action, were all urged. But
peoplelook only at the triumph of the Americans—a
triumph small enough, and of no importance, save as
a reason for a rigorous scrutiny of the behavior of
those responsible for it.” ”

‘“This new defeat,” said one journal, “calls for seri-
ous reflection—all the more serious when we put with
it the fact that Lloyd’s list shows five hundred Brit-
ish merchantmen taken by the Americans in seven
months. Five hundred merchantmen and three frig-
ates! Can this be true? Will the English people
read this unmoved ? Any man who foretold such dis-
asters this day last year would have been treated as a
madman or a traitor. He would have been told that
ere seven months had gone by the American flag would
have been swept from the ocean, the American navy
destroyed and the maritime arsenals of the United
States reduced toashes. Yet not one of the American
frigates has struck. They leave their ports when they
choose and return when it suits their convenience.

“ They cross the Atlantic, they visit the West Indies,
they come to the chops of the Channel, they parade
along the coast of South America. Nothing chases
them ; nothing intercepts them—nay, nothing engages
them but to yield in triumph.”

Describing the operations of the Yankee privateers,
the author says:

“Such was their boldness that it was all but impos-
sible to secure a shilling of insurance at Halifax for a
homeward bound voyage or get a policy underwritten
at Lloyd’s for a trip across the Irish Channel. Thir-
teen shillings on the hundred pounds were asked and
paid by vessels compelled to make the voyage. Three
frigates and fourteen sloops of war were guarding the
English seas, yet the capture of a privateersimnan was
of rare occurrence. Such experiences were new to
Englishmen, and on the twelfth of August the London
Assurance Corporations petitioned for a naval force
large enough and active enough to clear the British
Islands of the privateers. They were assured by John
Wilson Croker, Secretary of the Admiralty, that there
was afloat a force adequate for the protection of trade

* A History of the People of the United States, from the Revolution
to the Civil War. By John Bach McMaster, University of Pennsylvania.
In six volumes. New York: D. Appleton & Company, 72 Fifth Avenue.

sixteen times in the course of one hundred and three
days. 1n another cruise of thirty days she captured
twenty-one. The Governor Tompkins burned fourteen
vessels in a cruise through the Channel. The Young
‘Wasp was six months off the coast of England and
Spain and the Harpy three months off the Irish coast
and in the waters of the British Channel and the Bay
of Biscay. Captain Thomas Boyle, who now com-
manded the Chasseur, was three months in British
waters, and sent in a proclamation, to be posted at
Lloyd’s, blockading ‘all the ports, harbors, bays, creeks,
rivers, inlets, outlets, islands and sea coast of the
United Kingdom.?”

-

Down a Luwmber Flume,

&
g

-

A Ride

In semi-tropical Fresno County there is a place
which for risky, delightful sport beats all the tobog-
gan slides on the continent. Think of the exhilarating
joy of an uninterrupted slide of fifty miles through
great forests, along the brinks of precipices and down
rugged canyons, amid the wildest and most picturesque
secenery to be found in the country—fifty miles without
a break.

Such a thrilling experience has been made possible
by the recent completion of the great Pine Ridge
lumber flume. No other flume surpasses it, and it is
doubtful if any other is equal to it, in length and
grandeur of the scenery passed through in a journey
from the summit of one of the high spurs of the Sierra
Nevada to the plains beneath, fifty miles distant. The
flume has just been completed to the little town of
Clovis, twelve miles north of Fresno, and is fifty-two
miles in length.

Flumes for floating lumber are so numerous in Cali-
fornia that description is superfluous, except to say
that this is in general like all others, consisting of
boxes shaped like the letter V, and on trestles varying
in height from a few feet to a hundred, depending on
the character of the country traversed. The flume
starts at Stephenson Creek, one of the tributaries of
the San Joaquin River, at an elevation of nearly 6,000
feet above the sea, and after a winding coursc of fifty-
two miles it terminates in a vineyard twelve miles out
on the plains beyond the foot of the mountain. The
V-shaped trough carries the water which floats the
lumber.

The flume boats, in which the rapid journeys are
made down the flumes, are simple. They are made the
sawe shape as the V-boxes of the flumes. The upper

© 1895 SCIENTIFIC AMERICAN, INC.

end of the boats is closed by a board nailed across, but
the lower end, which points down stream, is left open
to let out the water which splashes over the sides of
the boats from time to time. One, two or three short
boards are laid across for seats, depending upon how
many are to make the journey. A carpenter can
manufacture one of these boats in less than half an
hour. The boat is meant for only one journey, for
none is ever hauled back for another voyage. Only a
little preparation is necessary for a trip of this kind,
and half a dollar will buy enough lumber for the boat,
and a man is a poor carpenter indeed who cannot
make his own vessel. The trip is made with but little
danger. The principal trouble is, when once started,
there are comparatively few places where one can stop.
The current is generally so strong and so rapid that it
makes landing impossible, and the voyager can only
sit still and let the boat run.

The first ride down the Pine Ridge flume, from start
to finish, was made in the winter, a few months ago.
Many persons had passed over different parts of the
distance as the fluine was being built, but none had
made the whole distance without stopping.—San
Francisco Chronicle.

How Magnetism Affects Your Watch,

The general use of electric machinery, which has
been brought about within comparatively a few years,
has in many ways changed the previous arrangement
of things. One of these changes has been in the manu-
facture of watches. When the first lighting plants
were put in, they were visited by nearly every one in
the vicinity. Then watch makers began to receive
complaints that their watches would not keep good
time. They would go too fast for a time and then
would go too slow, and vice versa. It was some time
before the real cause of the trouble was discovered ;
the parts of the watches had become magnetized by
the powerful fields of the dynamo electric machines.

To demagnetize the watch would bring it back to
its original condition, but a second visit to the light-
ing plant would again spoil its time-keeping qualities.
The public soon learned to keep their watches away
from the dynamo, and the watch makers have since
found a way to make watches that are not affected by
magnetism. Comparatively few of the timepieces in
use, however, are non-magnetic, and the average
watch is subject to these seasons of fickleness.

The exceedingly fine and exact construction of the
watch is not realized by the average possessor of the
article. An examination of the works of a watch
shows the mechanism as now constructed, although
very small in size, to be most accurately planned and
executed. The changes of temperature are provided
for, so that the movement is automatically adjusted.
The main spring and train of gears are usually con-
cealed, while the balance and hair springs are in full
view when the case is open. Upon the regularity of
the movement of the balance depends the time-keep-
ing quality of the watch. On looking closely at the
balance, you will observe that it is not a complete ring,
but two halves supported at one end. These rings
bear a number of large headed screws, placed at irregu-
lar distances, which give it the exact weight and bal-
ancerequired. These half rings will also be found, on
looking closely, to be composed of two metals so
closely joined that a difference in color alone gives evi-
dence of the fact.

This arrangement of iron and brass, on account of
their different coefficients of expansion and contrac-
tion with changes of temperature, has been so care-
fully constructed that with changes of temperature
the balance assumes such forms as to give it a uniform
rate of motion. The parts affected by magnetism are
the balance and springs. The balance in an ordinary
watch moves five times a second, eighteen thousand
times an hour, and four hundred and thirty-two
thousand times each day. But a slight change in the
forces that move it are necessary to make a differ-
ence of several minutes each day. As the balance
moves back and forth, the magnetism of the main-
spring is pulling or pushing it. If this force was con-
stant and always in the same direction, the watch
would run uniformly. Such, however, is not the case.
When the mainspring is tightly wound its magnetic
poles are in a certain direction and in unwinding they
are constantly changing, so that the direction of this
force is also constantly changed. The effect on the
balance is such as to cause the watch to run too fast
sometimes and too slow other times.

Non-magnetic watches are made with these parts of
a non-magnetic metal, so that they are not influenced
by electric machinery. For testing watches a small
compass is used. When placed over the balance, the
needle will vibrate with the motion of the balance in
proportion to its magnetism.—The Car.

—_—————— o —

A STATISTICAL bulletin just issued by the Treasury
Department shows that in ten years there has been an
increase of 1,257,554 American women ‘‘engaged in
gainful occupations,” while the increase of the number
‘“employed in trade and transportation” reaches the
surprising figures of 263 per cent.
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Sorrespondence.

How to Clean the Streets.
To the Editor of the SCIENTIFIC AMERICAN :

You were kind enough to give space to the sub-
ject matter of the cheapness and efficacy of street
cleaning in Rome, which is, of course, largely attribu-
ted to cheap labor and less material to clean, as com-
pared with the city of New York, the traffic here of
horses being much greater.

My personal experience or observation in noticing the
cleaning of streets in Europe by flushing under hyd-
raulic pressure ot some 50 pounds: At Lucerne, Switzer-
land, two men, one at either end of a block or street
some 300feet long, flushed the blo¢k absolutely clean
and bright in not exceeding ten minutes; or 150 feet to
one man in 10 minutes = 900 feet per hour = 7,200 feet
in 8 hours, or less than 400 men to clean 500 miles.

Streets cleaned in Europe by this process are usu-
ally preferred by pedestrians to sidewalks.

I noticed that streets in many of the seaboard cities
are flushed by sea water, leaving white salt coating
without microbes.

The point in question is: What it would cost to
place 18 inch mains down through the several dividing
avenues of the city, from these take hose, as in Eur-
ope, to clean the side or cross streets in the manner
used in Lucerne, also in other European cities using
sea water exclusively. G. W. K.

New York, June 1, 1895.

Pedestrians Should Have the Right of Way.
To the Editor of the SCIENTIFIC AMERICAN :

In your article on * The Present Statusof the Bicy-
cle” (June 8) it strikes me you are too easy on the rider
in his relation to the pedestrian. The latter is sup-
posed to have the right of way in crossing a street or
avenue, but it is a right that nine-tenths of the riders
utterly ignore. With the great increase of the bicy-
clists, the pedestrian, especially if aged and feeble, is
completely at the merey of rough, careless riders and
liable to be knocked down at any moment. And the
women riders are quite as careless. Neither is the
pneumatic tire any safeguard in case of collision,
except at very low speed.

Last fall a lady waiting for a car close at hand was
struck by a woman rider and knocked down. No
bones were broken, but she was confined to the house
all winter and has not yet regained her usual strength.
A few nights ago, passing into Washington Park, a
lady was struck by a wheel going at such a high speed
that she was knocked ten feet, her arm broken in sev-
eral places and other severe injuries. No bell was
rung, no light shown. The only excuse made by the
fellow to the lady’s husband was: ‘“She got in my
way.”

That seeins to be the popular idea among wheelmen
—‘“We have the right of way ; keep out of it if you
don’t want to be hurt.” In most cases, when they do
strike any one, they scuttle away without apology or
inquiry. It has become exceedingly dangerous to
cross the avenue of Washington Park, even by day,
so numerous and so reckless are the riders. What is
needed is rigid restriction, where pedestrians are nu-
merous, to a moderate rate of speed. Merely insisting
on the use of bells and lights is not enough. A few ar-
rests of high-speed riders, promgtly and universally
done, would have a wholesome effect.

Albany, N. Y., June, 1895. WM. H. COLEMAN.

i
-

Milk as a Diet.
To the Editor of the SCIENTIFIC AMERICAN :

I recently tried the experiment of living thirty days
with only sweet milk as a nourishment. At the begin-
ning I had no difficulty in changing my diet from solid
to liquid. During the thirty days of the experiment
I lost five and one-half pounds in weight, but I lost no
strength. I think thatI lost the weight because the
weather was warm, and because I took so much exer-
cise. I rode a bicycle considerably during the time,
and used 16 pound dumb bellsand other heavy weights
every day (except Sundays). I took much more exer-
cise than I usually take, as I was determined to test
the thing fairly. On the seventh day of the experi-
ment I ran several foot races with a skillful runner,
and was beaten in each race. On the thirtieth day I
ran some more races with the same person, but did
better than in the first races. This fact proves that I
lost no strength. I took four pints of milk daily for
the first three weeks of the experiment, and five pints
daily for the last week. I think that a healthy person
should take about five pints of milk daily when no
other food is being taken. I drank milk after inter-
vals of two hours during the day, commencing at
seven o’clock in the morning and continuing till ten
o’clock at night. Then I would take no more till the
next morning.

My principal reason for trying the experiment was to
endeavor to establish the fact that persons convales-
cing from sickness may grow stronger with no other
nutrimnent than sweet milk, and that they are not
obliged to take ‘‘something solid” to eat, as so many

people imagine. Many a convalescent has gone to his
grave as a result of overtaxing his weak stomach by
putting ‘solid” food into it. The result of the ex-
periment also shows that the old belief that “bread is
the first essential of (human) life” is erroneous.

I believe that a man could live for any length of
time, and take heavy exercise all the while, with no
other food than sweet milk. H. F. WHITE, M.D.

Crawfordville, Ga.

Science Notes,

Invention of the Barometer and Mercurial Ther-
mometer.—Mr. Hellmann devotes an interesting arti-
cle in the Meteorologische Zeitschrift to the history of
the invention of the barometer. Torricelli, who died at
the early age of 39, gave a description of the barome-
ter in a letter written June 11, 1644, to his friend Ricci.
The denomination of the barometer is due to Robert
Boyle, who used the apparatus along about 1659, and
it was in France that the first continuous observations
were made.

Mr. Maze recently pointed out the fact, before the
French Academy, that sixty-two years before Fahren-
heit inade such an instrument, a mercurial themome-
ter was used by Ismael Boullian (1659). It had an ar-
bitrary scale, the value of a degree being about 10°7°
C., and the zero of the scaleat —53'76° C. The tem-
perature of melting ice would be 534° and that of
boiling water 15:27°.

New Ore of Thallium.—Nature announces the dis-
covery, by Mr. Krenner, of Budapest, of a new ore of
thallium, which has received the name of lorandite.
This new ore is found associated with realgar at
Allchar, Macedonia. It presents itself in the form of
monosymmetrie transparent crystals varying in color
from carmine to kermes red. Its formula is T1AsS..

Electrolytic Determination of Poisons.—In a memoir
presented to the Congress of Hygiene of Liverpool,
Mr. Kohn shows that electrolytic analysis has made
such progress in recent years that it might be advan-
tageously employed for the detection of metallic poi-
sons in medico-legal investigations.

In the case of antimony, lead, copper, mecury, cad-
mium, ete., this method would permit of revealing the
presence of a tenth of a milligramme of the metal. Elec-
trolytic analysis is much more sensitive than any other
process, especially in the presence of organic sub-
stances.

Phosphorescence at Low Temperatures.—Continning
his researches upon the behavior of gases at low tem-
peratures, Professor Dewar has ascertained some in-
teresting facts which he has embodied in a lecture re-
cently delivered before the Royal Institution. Operat-
ing at the temperature of the ebullition of air, that is
to say at 190° below zero, he has found that many com-
mon objects, such ascotton, leather, silk, and feathers,
acquire phosphorescence. On the contrary, the pho-
tographic plate loses its sensitiveness in a great
measure, and is not readily affected by light.

Protection of Iron and Steel from Rust.—According
to Invention, Professor Calvert has reached the conclu-
sion that the carbonates of potash and sonda possess
the same property of protecting iron and steel from
rust as do these alkalies in a caustic state. Thus it is
found that if an iron blade is immersed in a solution
of either of the above carbonates, it exercises so pro-
tective an action that that portion of the metal ex-
posed to the influence of damp atmospheric air does
not oxidize, even after so long a period as two years.
Sea water, to which the carbonates in suitable propor-
tions have been added, is said to produce similar re-
sults.

Restoration of Old Bindings.—The Petit Bibliophile
gives, over the signature of its editor, the following
method of renovating the bindings of old books so as
to make them look: as if newly bound.

After wiping the work with a very soft rag in order
to remove every particle of dust, a fine sponge satur-
ated with alcohol is passed over the binding ; after
which, there is applied with a camel’s hair pencil or a
little wadding, as rapidly as possible, a coat of varnish
composed of the white of an egg dissolved in a third of
its volume of 90 per cent alcohol.

Artificial Rubber.—According to Invention, a substi-
tute for rubber has recently been discovered by E.
Desprez, of Paris. Gutta percha in sheetformis taken
and covered on one side or both sides with a close-
meshed fabric (even wire gauze may be used for some
purposes) and the whole is conglomerated by pressure
under heat. Saw dust, zinc dust, and other suitable
and cheap substances may, it is said, be incorporated
with the gutta percha.

An artificial rubber of more or less strength may also
be obtained by dissolving four parts of nitro-cellulose
in seven parts of bromo-nitro-toluol. Upon varying
the proportion of the nitrocellulose, a material may
be obtained that possesses elastic properties and
closely resembles India rubber, and even gutta percha.
If desired, nitro-cumol and its homologues may be
used instead of bromo-nitro-toluol.

As the base of a product designed to replace India
rubber and gutta percha, Mr. Le Brocquy, says the
Revue Scientifique, proposes to employ the composi-
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tion used for making printer’s rollers, that is, a mix-
ture formed of variable proportions of giue, glycerine,
and molasses. This composition is to be covered with
canvas, ordinary rubber or any other material suita-
ble to protect it against humidity, great heat or any
mechanical action. Although glue, glycerine, and mo-
lasses form the fundamental basis of the new com-
pound, the inventor reserves the right to modify his
product by the addition of other substances.

Utilization of Blast Furnace Gas.—The well known
English engineer, Mr. Thwaite, proposes to utilize
the gases that escape from blast furnaces for the pro-
duction of motive power by causing them to passinto
a special motor.

The utilization of such gas would permit of urging
the draught of t he blast furnaces and of increasing their
rendering by 45 percent. The motors might, moreover,
be employed for other purposes and effect a great sav-
ing, since, with high tension electric transmissions,
the power may be utilized at great distances under
very satisfactory economic conditions.

The power produced might be used, too, in the vil-
lages within a radius of 15 miles either for the trans-
mission of motive force or for electric lighting. Mr.
Thwaite asserts that this method would permit of as-
suring the latter service at a cost much less than light-
ing by gas.

Plowing by Electricity.—An electric plow has been
brought out by Messrs. Zimmerman & Company, of
Halle, Germany. A chain isstrelched around the field
inwhich the apparatus is tobe used, and runs over a
sprocket wheel on the motor, which is thus able to
wind itself along and drag the plow after it. The
cable to the motor is carried on a number of small
trolleys running over the ground. The length of the
cable is sufficient to reach across the field, as the
motor, as it winds itself backward and forward,
swings the cable over the ground. By starting work
on the side nearest the motor and working up the
field away from it, the cable doesnot foul the plow.
The trials of the installation are said to have been ex-
ceedingly satisfactory.

The Vitality of Seeds.—Some interesting notes on
the vitality of seeds have recently been contributed by
Mr. W. B. Hemsley, F.R.S. Referring to the question
of mummy seeds, Mr. Hemsley agrees that carefully
conducted experiments do not support the usual ideas
entertained in regard to the vitality of Egyptian wheat
and peas. Contrariwise, he admits that some seeds do
retain their vitality for very lengthened periods, not
comparable, however, to the legendary extent of
life of the mummy wheat. He mentions seeds of the
sensitive plant which germinated after being kept in a
bag for sixty years atthe Jardin des Plantes. From
twenty to twenty-five years is a common en>ugh period
during which seed vitality may remain unimpaired.
One case is quoted from Tournefort, from whose
herbarium, it is said, kidney beans were taken, with
the result that after one hundred years’ still life they
germinated. Lindley states thatraspberry plants were
raised from seed which had been taken from the
stomach of aman whose skeleton was found buried
thirty feet deep. Coins were found at the same place
from 1,600 to 1,700 yearsold. Also, some twenty years
ago, when the slack of ancient Greek silver mines was
cleared away, some plants previously unknown in the
locality sprung up. Here the suggestion is that the
seeds had remained dormant since the classic ages, and
sprang into vigor when the covering soil was removed.
But, at the very least, we may conclude that possi-
bilities of errors of observation are included in such
instances, and that it is perhaps safer to assume that
questions of plant vitality may be bounded by limits
of much more modest dimensions than a score of cen-
turies.

Origin of the Word ** Arsenic.”—A correspondent of
the Academy, dealing with thissubject at considerable
length, sumsup by assuming that the Greeks, as early
as the fifth centnry B. C., borrowed, perhaps from the
Persian, a word to which they gave the form sandarake,
and applied it to the red sulphuret of arsensic, or
realgar. Six centurieslater, Dioscorides, wishing, per-
haps, to find another word for the yellow sulphuret of
mercury, or orpiment (which had possibly up to that
time been included in the term sandarake), and find-
ing in some other language, perhaps Arabic. a ward
with this meaning, viz, zarnik (or azzainik), in which
he discovered some resemblance to arsenikon, ‘‘male,”
boldly adopted this latter word, and gave it a new
meaning. It is pointed out that the curious partof
the matter is that, if this view is correct, sandarake
and arsenikon would both appear to have been taken
from the same Oriental word, modified somewhat, per-
haps, both in form and signification in the course of
centuries, and in its passage from one Eastern lan-
guage to another.—Pharmaceut. Jour.

O
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FIVE linotype typesetting machines were recently
removed from the office of the Cincinnati Enquirer
and set up ready for use in the office of the New York
Morning Journal in thirty-six hours—a remarkable
piece of work, considering the complicated nature of
the apparatus
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A GREAT WAR SHIP,

The British ceruiser Terrible was launched on the 27th
ult. from Messrs. J. & G. Thomson's yard, at Clyde-
bank, near Glasgow.

The Terrible far exceeds in size any vessel of her class
that has gone before. The Blake and Blenheim are
375 feet long and 65 feet wide, the displacement being
9,000 tons. The Terrible and her sister ship the Pow-
erful, now under construction at Barrow, are each 500
teet long between perpendiculars, or 538 feet over all,
and 71 feet wide, and are to be 14,200 tons each in dis-
placement. In the
wachinery depart-

be four funnels, having a total height of 80 feet above
the grate bars, and with these it is hoped to get the
25,000 horse power without forced draught.

One of our engravings, from Engineering, shows the
appearance of the great vessel at the time of her
launch. The other illustration, from The Engineer,
gives an idea how she will look when fally rigged.

S+

Molten Metal Shipped by Rail,

The Cleveland Rolling Mills Company has just in-
augurated a novel system of metal transportation.

THE HIGH BRIDGE OVER TIIE NORTH SEA CANAL
NEAR LEVENSAU,

The German princes and representatives of all the
civilized nations of the world will soon meet to wit-
ness the opening of the great North Sea Canal, by
which the voyages of vessels plying between the
Baltic and North Seas will be shortened by three days
and at the same time they will be enabled to avoid the
dangers of the Danish coast.

One of the most imnportant works in the construetion
of this canal is the high bridge near Levensau, which

has just been finish-
ed. It was built by

ment the advance is
hardly less mark-
ed. On trial the en-
gines of the Blen-
heim, which alone of
the two vessels was
tried with forced
draught, gave off e |
21,411 indicated §I|
horse power; the oz "8
Powerful and Terri-
ble are to be driven
by eungines exerting
25,000 horse power.
On the natural
draught trials, how-
ever, the Blake’s pro-
pelling machinery
gave out 14,525 horse
power, with an air
pressure equal to a
head of 04 inch of
water, that of the
Blenheim 14,924
horse power, with an
air pressure equal to
0 inch of water only. The chief feature of interest
in the two new cruisers, however, is the manner in
which the steam is to be generated to supply that
power. In fitting water tube boilers to these important
ships the Admiralty authorities have made one of the
boldest and most important steps ever taken in the
history of naval engineering. The ship has no fewer
than 48 boilers, these being all of the Belleville water
tube type. The Terrible has no side armor, the pro-
tective element being entirely confined to the armored
deck, which extends over the whole length of the ship.
The edges of the deck join the skin of the vessel 7 feet
below the load water plane, and the deck rises amid-
ships to 3 feet 6 inches above that level, so that in cross
section the deck forms a flattened arch 10 feet 6 inches
from the springing to the erown.

In regard to hull construction, the universal dou-

LAUNCH OF THE WAR SHIP TERRIBLE.

They ship great pots of molten metal from their cen-
tral blast furnace to their Newburg mills, five miles
away. The trip consumes fifteen minutes, and about
500 tons are carried daily over the tracks of the Erie
Railroad. At the rolling mills the car israised on
a hoist to the mizxer, the ladle is tipped by machinery
and the metal poured into the mixer.

Novel Lighthouse,

The lighthouse that has been erected by the light-
house board at Paris Island, Port Royal Sound, South
Carolina, is novel in form, and, though erected as an
experiment, it has done its duty well. It is the most
economical structure in the history of lighthouse con-
struction. When first erected it was regarded with
many misgivings by experts.

The light, which is run up and down on rails in the

T

ble bottom system has been followed, the virtues of
which were so notably made manifest in the ground-
ing of the Apollo and the Howe. The ship is ex-
tensively subdivided into watertight compartments.
The armament of the Terrible will consist of two 92
inch guns, twelve 6 inch quick firing guns, sixteen
12 pounder quick firing guns, twelve 8 pounder quick
firing guns, nine machine guns and two light guns.
There will also be four torpedo dischargers. There will

the Gutehoffungs-
hutte in Oberhaus-
en-Sterkrade to
make a crossing for
t h e Kiel-Flensburg
Railroad on the one
hand, and for the
macadamized road
from Kiel to Eckern-
forde on the other
hand. This master-
piece of engineering
has the longest span
(541 feet) of any
bridge on the Con-
tinent ; the highest
point of its span is
137 feet 9 inches
above the surface of
the water in the
canal, and the floor
of the bridge is 33
feet 5 inches wide,
26 feet 10 inches of
which is devoted to
the railroad track
and the carriage way, the rest being used as a
promenade.

The total weight of the structure is 8,000 tons, and
it was built by the Gutehoffungshutte (Good Hope
Iron Works) in fifteen months, a remarkably short time
for such a piece of work. Theiron frame was set up
between May and October, but this could never have
been done without the perfect machinery at the com-
mand of the company. The immense iron parts were
raised directly from the vessels by means of cranes
driven by electricity, and in placing them other hoist-
ing devices were used which were also driven by elec-
tricity. Inthe bridge proper tkhere are half a million
rivets, and 50,000 1b. of red lead and paint were used
in painting the iron work. The scaffolding contained
2,616 cu. yd. of wood, 49,212 lineal yards of framing
timbers, 330,000 1b. of iron beams. It should be stated

H. M. SHIP TERRIBLE,

plane of the structure, is housed by day. At night it
is hoisted to its place at the apex of the triangle by
wachinery worked in the oil house at the base of the
structure. The large foundation plates are about 40
feet apart. The focal plane of the light is 120 feet
above the sea level, but the top of the structure is 132
feet from the ground. The cost of the iron work set
up is $9,400 and that of the structure complete and
Ighted about $12,000.

© 1895 SCIENTIFIC AMERICAN, INC.

that the work has been successfnlly completed with-
out any serious accident to any of the workmen.—
Illustrirte Zeitung.

THE big landing stage built in the Mersey by the
Liverpool Dock Board does away with the use of tend-
ers, and the steamship passengers enter directly the
trains of the Great Northern Railroad. The necessity
for crossing the city in stage coaches is avoided.
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English Criticism of American Railroads.

In a paper read recently before the Cleveland Insti-
tution of Engineers, England, Mr. Jeremiah Head, of
the Society of Civil Engineers, compared the methods
of construction, maintenance and operation of Eng-
lish and American railroads. The paper was prepared
after two long and careful railroad pilgrimages
through this country and careful and unprejudiced
study of the subject in hand.

The author looks with favor upon the American
drawing room, dining and sleeping car; he approves
of the American bogie trucks (principally because he
considers them better adapted to our less perfect
roads), and he prefers the flat-bottomed American
rail, but there are seven points where he insists that
England excels America. These are suminarized by
Mr. Head as follows :

**Among the directions in which we may congratu-
late ourselves on still keeping ahead of American prac-
tice, the following are the most conspicuous, viz.:

‘*“1st. We operate our railways more cheaply than
they do, we requiring 56°6 per cent and they 704 per
cent of the gross earnings for that purpose.

*‘2d. The net earnings of our railways are over four
times as much per mile of line, and over three times
as much per mile of single track as those of the States.

“3d. The average return on capital employed is in
our case from 20 to 28 per cent more than in theirs,
notwithstanding our far more profuse expenditure in
construction and operation.

‘“4th. Users of our railways have the option of three
times as many trains as have the Americans.

**5th. Trains in England travel at a much higher
speed on the average than they do in the States or in
any other country.

‘“6th. The railway passenger here runs less risk of
accident than there, in the proportion of 1to about 4°5,
notwithstanding the higher speed at which he travels,
and he is conveyed, if he is content with ordinary ac-
commodation, at a lower rate per mile.

*“7th. He has almost everywhere better station ac-
commodation, and better facilities for getting himself
and his baggage from stations to his destination.”

- <

&
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Antimony and Bismuth in

Bolivia.

The consul-general of France at La Paz, in Bolivia,
has recently made a special report on the mines of bis-
muth and antimony in that country. The only deposit
of bismuth ore actually known is that of Quechisla
(also known as Chorolque), though some exploration
for others has been made, but without success. The
returns show that the production of thismine is about
500 Spanish quintals, or 23,000 kilogs., per month.
This production, however, is regulated in concert with
the European producers. In addition to bismuth, the
Quechisla mine yields some tin and a little silver.
Antimony is found in many places in the department
of Potosi, generally in connection with gold and silver
ores. In the province of Chayantla there are many
veins of the sulphuret of antimony, which have become
more accessible than formerly since the building of the
Antofagasta Railroad. Owing to the present low price
of the metal, however, it does not pay to work the
poorer deposits. The Amayapampa Company, a re-
cently formed Bolivian corporation, is now producing
and exporting 100 metric tons a month of 65 per cent
ore. The 1nine is eighteen miles from the railroad,
over a difficult mountain trail. With better trans-
portation the output could be largely increased. It is
said, however, that all the veins so far found diminish
in richness with depth. The industry is just begin-

reaches from thirty to forty pounds per square inch,
the water is seen at the end of from one to three min-
utes, according to the kind of wood used, to make its
exit from the other extremity of the trunk—at first in
drops, and then in fine streams. The water thus fil-
tered is potable, having been freed from every particle
of saline taste. The tree trunk measures fifteen feetin
length by from five to six inches in diameter.

THE OPENING OF THE NORTH SEA CANAL.

One of the most important engineering works of
the nineteenth century will be inaugurated June 20,
when the Baltic and North Sea canal, which cuts
across the base of the peninsula formed by Jutland
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and Schleswig-Holstein, will formally be declared open
to the commerce of the world.

Eight years have now passed since Emperor Wil-
liam I laid the foundation stone of the Holtenau
lock, near Kiel, on June 3, 1887. Now his grandson
will open the canal with imposing ceremonies. It
will be the occasion of a naval pageant which has
never been equaled. From eighty to one hundred
war vessels, representing the principal navies of the
world, will be present. Germany leads with about
forty vessels, then England with ten war ships, fol-
lowed by Italy, Russia, the United States and Aus-
tria in order of their strength. The United States
will be represented by four ships, the Columbia, the
New York, the Marblehead and the San Francisco.
The United States fleet is under the command of
Admiral Kirkland.

The Hamburg banquet will be held on the evening
of June19. The international fleet will pass through
the canal from the western end on June 20. In the
afternoon the Emperor will give a reception on board
the royal yacht Hohenzollern. In the evening there
will be a grand ball at the naval academy at Kiel. On
the 22d there will be a naval parade followed by a
grand banquet in the evening. The United States
fleet will be brilliantly illuminated by thousands of
electric lights and special fireworks.

The completion of the canal is of far-reaching im-
portance to Germany, Russia and Denmark. Thirty-
five thousand vessels now annually pass around the
peninsula, representing 20,000,000 tons. The chief
value of the canal will consist in saving mariners
from the perilous voyage around Denmark, whose
rocky channels and reefs taken in connection with
the storms and ice floes have been a constant source
of danger for centuries. Nearly three thousand
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vessels have been wrecked and three thousand five

naval station on the Baltic. The average time of
transit through the canal will be 12 hours.

The maps we herewith present will convey an idea
of the position and course of the new canal.

B
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Electricity and Prestidigitation.

The powerful aid which modern magiciansareable to
derive from the subtile electric current, says the Electri-
cal Engineer, London, iscommon knowledge, and little
wonder is there consequently that from time to time
these wizards startle the wonder-loving world with new
and striking developments in their “ black art.” One of
the latest efforts in this direction is that of M. Trouve,
who, through the intermediary of the prestidigitator
Roskoff, utilizes the telephone in the production of that
interesting attribute known as double vue, or second
sight. The medium, whose task, as we know, is to de-
scribe for the benefit of the audience unseen objects
selected by them, receives, by the Trouve method, the
necessary information by means of two very sensitive
auricular telephones. These instruments—the size of a
two-franc piece and from 8 to 10 millimeters thick—
consist of a small metallic box, in which there is a tiny
electromagnet, while the lid of the receptacle repre-
sents the diaphragm. The conductors form, in the
first place. a flexible semicircle, which keeps the tele-
phones in proximity to the ear, and they are then con-
tinued down the body, hidden in the clothing, and out
by the soles of the shoes to the carpet, under which
the connections are secretly disposed. The receivers
and the wire semicircle are concealed by a wig which
the medium should wear, together with a costume in
keeping with this hirsute adornment. The public will
never suspect the existence of electricalapparatus, but
as an additional precaution connections should be
placed at various points in the room, and the subject,
blindfolded and with his back tothe audience, installed
successively at each of them, the telephones being con-
nected with a battery and a microphone fixed ‘*behind
the scenes.” The articles which he has to describe are
then so placed on a table that a confederate at the
hidden transmitter may easily see them by peering
through a small orifice, and thus communicate to the
medium in a low voice the necessary particulars, which
he repeats for the edification and to the no little aston-
ishment of his auditors.

—_—

‘The St. Sophia Mosaies.

The mosaics in the church of St. Sophia at Constan-
tinople are of glass set in a plaster or cement made of
lime and marble dust in the proportions of one to two
respectively. The brick and stone walls and dome of
the church were first made rough with mortar over
which a strong, fine plaster nearly an inch thick was
laid. Upon this the cartoons were sketched in. The
artist began by selecting some important part of a
picture—such as a face—and, knocking out a part of
the plaster, laid in a few pieces of mosaic at a time,
pressing them flush with the surface and fixing them
with his lime and marble cement. After the more im-
portant portions were finished, the draperies, back-
grounds, ete., were done by the artist’s assistants. The
mosaics in the dome and elsewhere, that are always
seen at an angle exceeding forty-five degrees, are pe-
culiarly set. The pieces are arranged with their upper
edges set forward from the surface, and are placed
in tiers at a considerable distance apart, though from
the point of view they appear to be close together. In
this way much labor, material and expense are spared.
In some cases as much as two-thirds of the actual sur-
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ning in Bolivia, and the government has freed the
producers from all direct tax and also from export
duty.
_— o
‘The Salt Water Filter.

It has been stated by the Revue Scientifique that
Mr. Pfister, an Austrian engineer, has discovered a
curious property of the trunks of trees, that of retain-
ing the salt of sea watcr that has filtered through the
trunk in the direction of thc fibers. Mr. Pfister util-
izes this property for obtaining potable water for the
use of ships’ crews., The apparatus, which has been
patented, consists of a pump which draws up the sea
water into a reservoir, and then forces it into the filter
formed by the tree trunk. As soon as the pressure

MAP OF THE NORTH SEA CANAL.

hundred more seriously injured since 1838 off this
wild coast. For large ships the coast is regarded as
one of the most dangerous spots in Europe. The new
waterway will permit vessels of ten thousand tons
register to pass through. The canal is 61 miles long,
200 feet wide at the surface, and 85 feet wide at the
bottom. The estimated cost is $39,400.000 ; of this sum,
Prussia contributed $12,500,000. The work has been
pushed with great energy. At times as many as eight
thousand six hundred men were working at once. The
strategic value of the canal to Germany cannot be
overestimated, as her vessels will no longer have to
pass through foreign waters. The city of Kiel will be
of paramount importance in case of war, as it has a

magnificent harbor and is already the most important

© 1895 SCIENTIFIC AMERICAN, INC.

face is bare. The method has the artistic advantage
of reflecting the light at a better angle.

The Cape Cod Canal.

Mr. Benjamin J. Berry, one of the incorporators of
the Cape Cod Ship Canal bill, which became a law
June 4 and who has been for ten years endeavoring to
secure the passage of such a bill, said in an interview
that the corporators, all of whom are Massachusetts
men, are prepared to begin at once the work of con-
struction at Bass River, between the towns of Yar-
mouth and Dennis. They feel sure of success, and
say that in two years ships will be passing through
the canal. The work is expected to cost from $5,000,-
000 to $8,000,000.
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Leafless Trees,

As a rule, every species of tree has characteristics
exclusively its own, and one in love with the subject
can distinguish a species as well by the bark or system
of branching as by flowers or fruit. Almost any spe-
cies of oak can be named by the close observer as well
by its system of branching as by its acorns. Indeed,
some can decide a species better this way than by any
other. The willow oak, for instance, has numerous
twiggy branches, in this respect rivaling the beech;
but the upright character of the growth is the oppo-
site of the beech. The pin oak can always be positive-
ly decided upon by the tendency of the lower branches
to decline straight from the junction with the stem,
and not curving down as others would. The black
oak always has its branches diverging at a flattish
angle, while its neighbor, the scarlet oak, takes a more
acute line.

The chestnut oak has a tendency to branch low, as
in the white oak; but the branching is very irregular.
One of the most beautiful, if a gradual regularity on a
fixed plane be taken into consideration, is the swamp
white oak. A master in the art of pruning could not
produce a more beautifully regular tree than nature
hands over to us in a good specimen of this one.

It is extremely difficult for the botanist, aceustomed
merely to look to leaves and acorns, to tell some forms
of the swamp white oak from forms of the mossy cup
oak, but the winter habit of the trees never leads one
astray.

Then, the general characteristics of trees furnish a
grand study when in the bare and leafless state. The
fond observer can easily tell a beech from a linden, an
oak from an ash, and so on throughout the whole line.
No two families of plants have trees of like aspects.
This is particularly true of specimens that have had a
chance to stand out by themselves, so as to show just
what character nature intended they should bear.

In planting, all this should be borne in mind. Some
trees must be set out for the cool, summer shades they
give, others to protect usfrom winter storms. Often
when this has been secured there is not much room
for other trees. But wherever practicable, room
should be kept for a few, at least one, to grow up
without interference from other trees. It will be a
great pleasure to watch it, when leafless every year, as
it grows, and when it reaches maturer years, it will
furnish a beauty which the eye will never tire of feast-
ing on. The writer has, in view of his library window,
a specimen of the Colchian maple, some forty years old,
which in summer presents merely a shapely mass of
green foliage not much differing from the Norway
maple. But to see it in winter is altogether another
thing. One may sit by the hour and never tire of
scanning it, and on every new observation new beau-
ties appear.

These leafless trees give an interest to winter that
summer can scarcely supply, and every lover of a gar-
den will do well to study this lovely branch of the de-
lightful art.—Meehan’s Monthly.

-

Coal Production of the World.

According to the latest reports upon the coal indus-
try, England is the largest producer in the world, her
output during 1894 having been 188,277,525 tons. This
was mined by 705,244 persons. The United States
comes second in the list with 164,000,000 tons. Ger-
many produced during the same year about 73,000.000
tons, exclusive of lignite. The other coal-producing
countries mine practically the same amount from year
to year, as follows : Austria-Hungary, 10,700,000 tons;
France and Russia. 6,250,000 tons each ; Australasia,
4,000,000; Japan, 3,250,000; Nova Scotia, 2,250,000 ;
Spain, 1,300,000 ; British Columbia, 1,200,000; Italy,
300,000 ; Sweden, 200,000.

The consumption of coal per head of population is
lowest in Austria, where it is only one-sixth ton per
annum, and highest in Great Britain, where each per-
son averages three and three-tenths tons each year. In
the United States the average is two and one-fourth
tons a year.

FOR
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THE CARD SKIMMER.,

The simple toy illustrated here can send a card
whirling like a boomerang to a height of fifty to a
hundred feet. Its construction is simple but very in-
genious. The general make up is shown in Fig. 1. A
slotted handle receives a pivoted slip of wood. Around
the handle and notched inner end of the slip a strong
rubber band is sprung. If the slip is drawn out of
position as ehown in Fig. 1, and released, the rubber
band jerks it violently back. On the end of the slip is
a short sharp pin and a slight cone, shown in Fig. 2.
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THE CARD SKIMMER.

In use the card is stuck on the pin point, the pivoted
piece is drawn back as shown in Fig. 1, and released.
It springs forward, carrying the card with it. As soon
as it is in line with the handle, or just passes such po-
sition, its motion is arrested by the band. The card
then swings around on the pin point, its edge mounts
up the side of the cone as it does so and islifted off the
point and flies whirling through the air to an aston-
ishing distance. For band an umbrella ring may be
used. Excellent effects are got by using little boomer-
angs instead of square cards.

MACHINE FOR SHARPENING CUTLERY.

The French machine for sharpening cutlery which
we illustrate consists of a heavy base to which are
secured two channeled rails which carry a small truck,
to which a large beveled wheel is fastened. The shaft
on which the wheel is secured is extended on one side,
to which a handle is fastened. A small gear wheel is
mounted between the handle and bevel wheel and en-
gages with a rack which is attached to one of the chan-
neled rails, so that,when the truck is run back and
forth, motion is imparted to the large bevel wheel and
by it to the small emery wheels, which are secured to
the frame of the truck. These emery wheels are ad-
justable by means of screws provided with milled heads.
The razor, or other article of cutlery, is secured in an
adjustable support, the emery wheelsare turned down
so that they are in contact with the blade. The truck

VIEW.
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or carriage is then run backward and forward by
means of the handle; motion is thereby imparted to
the bevel wheel, and by it to the emery wheels.

The motion of the emery wheel is one of rotation
and translation as well, so that the entire length of
the blade is ground. When scissors are to be ground,
one of the emery wheels, with its support, is removed.
For our engravings we are indebted to the Revue
Universelle.

B s
Water Power.

At arecent meeting of the Boston Scientific Society
the speaker was Mr. Allan V. Garratt, his subject
being *‘ Some Problems in the Use of Water Power as
Applied to the Electrical Transmission of Power.”

As reported in the Boston Commonwealth, Mr. Gar-
ratt prefaced his paper by calling attention to some
of the laws of hydraulics. @ Many people suppose that
the power of a waterfall, for instance Niagara, is in
proportion to the volume of water flowing over the
fall, whereas it is in proportion to the height from
which it falls, or its head ; so that a comparatively
small volume of water falling from a great height
would give as much power as a larger volume falling
from a less altitude. The speaker illustrated these
facts on the blackboard by mathematical formula.

Descriptions were given of several of the more im-
portant waterfalls in the United States, which are be-
ing utilized for the generation of electrical power, not-
ably Rainbow Fall, on the Missouri River, at Great
Falls, Montana. This fall is capable of producing two
hundred thousand horse power, of which about one
per cent is at present used. The height is forty feet.

Among others were the falls at Ouray, Col., seventy-
five feet high, and the Lower Falls of the Yellowstone,
capable of generating from two to three hundred thou-
sand horse power. These are not yet developed. An
artificial fall in Nebraska was also described. In this
case the natural fall of the river was about seven feet
per mile. A canal was constructed, carrying the
water about one mile and over a segmental dam, giv-
ing a fall of about sixty feet. A very complete deserip-
tion was given of a large plant at Baitic, Conn., which
furnishes power to run a large textile mill, an electric
street railway and an electric freight locomotive.

The chief problem in the conversion of water power
into electrical power is that of regulating the flow of
the water through the turbine wheels. The water is
led from above the fall by pipes, sometimes twelve
inches in diameter, to turbine wheels which in their
turn operate electrical generators.

On account of the constant variations in the load on
the machinery, it is necessary to have some means of
regulating the flow of water automatically. One way
of doing this was to have a man to regulate the flow
by opening or closing the gates. This is, of course,
impossible in a plant of any considerable size. An-
other contrivance employed a ball governor which au-
tomatically opened or closed the gates. This was a
failure, because of the well known laws of inertia, and
had a great tendency to race. =~ Mr. Garratt described
a very ingenious regulator whereby the gates were
made to open or close, a little before the governor
reached its highest or lowest point, thus obviating the
chief defect of the older machine.

Antiquity of the Harp.

Mr. W. 8. Macdonald, of Glasgow, in a recent lecture
before the Highland Society of London, traced the
history of the harp from the shadows of mythology to
the present day. It is, he said, the first musical in-
strument on record and was the principal one of an-
cient and medieval times. All the skill and artistic
genins of the Egyptians was lavished upon its design
and decoration. The Druids first brought the tone
and pitch of the harp to perfection. It attained the
height of its favor in modern times in 1810, when
Sebastian Erard, of London, brought it to the front
rank of musical instruments. It has been inseparably
connected with the traditions and lore of the Gaelic
people from time immemorial.

Figi3.—THE MACHINE ARRANGED FOR SHARPENING SCISSORS,
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RECENTLY PATENTED INVENTIONS,
Railway Appliances.

CLOSED CONDUIT ELECTRIC RAILWAY.
—DMichael F. Flynn, Stemford, Conn. According to this
improvement the live wires,'both supply and return, are
held in a closed conduit, in combination with a contact
rail which a trolley on the car may easily follow, and a
very simple automatic switch mechanism, by which the
current is only supplied to that part of the contact rail
immediately beneath the car, contributing to the safety
of the line and preventing loss of current. As the car
advances, a simple mechanism carried by the trolley suc-
cessively closes and opens the switches to the supply
wire. Means are also provided for keeping the line clean,
and, altogether, to afford an efficient system which may
be economically operated.

CAR AXLE Box DuST GUARD AND OIL
SAVER.—Frederic P. Thompson, Fredericton, Canada.
This improvement comprises & dust gnard or collar in
which two concave bearing edges are held against the top
and bottom surfaces of the axle and are pressed together
by means of springs, causing them to tightly close about
the axle and advance to a close fit as fast as they wear,
maintaining always a tight joint. The invention provides a
cheap and simple construction and arrangement of parts,
very convenient and effective in use.

SELF-O1L1NG WHEEL.—Ebenezer S.
Jennings, Pomeroy, Ohio. Car and other wheels, accord-
ing to this improvement, have an oil chamber surround-
ing the bearing sleeve, and the sleeve is slotted to supply
the oil to the journal throughout its entire length, inlets
being arranged to permit the easy entrance of the oil, but
preventing its waste. The construction is such as to
obviate the necessity of using a cap to close the reservoir
or oil chamber.

Mechanical,

MACHINE FOR TWISTING METAL
Strips.—Thomas M. Polyblank, New York City. This
is a machine in which one or a number of bends may be
made in a metal strip or a length of wire, and simultane-
ously with the bending an aperture may be produced in the
bent portion, the strips being go bent in sections that when
a geries of them are crossed a lattice will be produced,
the strips being joined by bolts or rivets passed through
registering apertures. The sections of the strips with
apertures and the blank sections may be of any desired
length, and the apertures be made to cente- metal of
various widths, adjustable guides or shoes being em-
ployed to maintain the strip in position to be operated
upon.

PuMP VALVE.—James Hewitt, Brook-
lyn, N. Y. This is an improvement in manufacture by
which the valve is made with a metallic upper face and a
lower or seating face of rubber, fiber, or similar mate-
rial, more or less yielding. It is designed to combine the
two materials in such manner that they may be united at
a single operation, and when united the seating surface
will be securely attached to the back without the aid of
cement or other fastener.

WIrReE FEEDING DEVICE. — Otto J.
Ebert, Beaver Falls, Pa. In machines for making wire
nails, staples, and similar articles, this invention provides
a simple device to insure the positive and uniform feeding
of one or more wires to facilitate the work of the ma-
chine. The improvement consists principally of a spring-
pressed pivoted arm carrying at its free end a grooved
wheel engaging the wire to be fed, a gunide being ar-
ranged opposite the wheel to enable the wire to be
clamped between the guide and the wheel.

Miscellaneous.

SPEED INDICATOR FOR BICYCLES.—
Andre Noel, Paris, France. This is a device which may
be conveniently mounted on and driven by the bicycle,
to indicate at all times the speed at which the wheel is
moving. A dial graduated to indicate units or distances
is arranged in a casing attached to the frame near the
handle bar, and the dial is traversed by an index hand
connected with a screw stem which 18 rotated by
means of steam-governor-like connection within the cas-
ing with a shaftrotated from the front wheel or axle.
As the weights on the governor arms within the casing
are thrown out to a greater or less extent, when the wheel
is being propelled, the index hand is correspondingly
moved over the graduations on the dial.

FLourR MiLL SHAKING Bort.—Harry
K. Mowson and Roswell F. Corey, Scottsville, N. Y.
This invention combines a scalper with a grader, to prop-
erly and rapidly bolt large quantities of break chop, mid-
dlings, and flour without danger of clogging. The sieve
is so hung that by means of eccentric rods and rock-
ing beams, an up and down motion is given toits upper
end, while a longitudinal motion is also given to it, the
double motion agitating the material passing over the
sieve, whose meshes are cleaned by rotating brushes
mounted to travel under its perforated bottom.

BLEAUHING GLUE.—John E. Kunitz,
Santa Cruz, Cal. A process has been patented by this
inventor to bleach fresh cut glue by subjecting it to the
action of sulphur fumes, rendering the dried glue more
soluble and serving to preserve it 1onger in the carpen-
ter's pot, as destroying bad odors if it is made of \mpure
material. The process consists in mixing with the liguid
glue subacetate of lead. cooling and spreading the fresh
cut glue on perforated supports, and then sulphurizing it.
In this manner impure glues may be given a milk-white
ghade quickly and inexpensively.

FoLpiNG SCREEN.—John T. Loveland
and George W. Eastburn, Sheldon, Ill. To securely
unite several screen panels so that they may be conve-
niently folded up or extended, the screen is provided with
a hinge having a split ring forming an eye adapted to en-
gage a bearing on one of the panels, its end portions
forming parallel adjacent prongs for insertion in the end
of one of the rods of an adjacent panel. A hanger
adapted to support a curtain or filling rod has a cap en-
gaging the end of the rod wherein the prongs are inserted,
the cap being centrally perforated for the passage of
the prongs.

GATE.— William B. Atkinson, Bowl-
ing Green, Ky. This invention providesanimprovement
in automatically operated gates opening in a direction
opposite from that of a perron approaching. A hinge
poet extending above the gate supports a main lever, and
when this lever is swung from normal position, to one
gide or the other, its movement first releases the latch and
swings the gate open, the latches on the gate, when the
latter is fully open, engaging catches on posts at the road-
side. The main lever is operated by pulling on cords
suspended from suitable supports at each side of the
approach.

INKSTAND LID CLOSING ATTACHMENT.
—Theodore L. Harlow, Gardner, Mass. This is a simple
device of silvered wice adapted to clasp upon the body of
the inkstand and afford hinged support to a lid for tke
ink well, the lid being automatically lifted from a closed
position by contact of the penholder with a rocking
frame that is part of the device. The lid afterward closes
by gravity, remaining elevated only a fraction of time,
sufficient to allow the pen to be removed without ob-
struction or contact with movingparts, the ink well being
at no time left open. The device can be made cheaply or
elaborately. It was invented by an accountant of over
thirty years® experience, and was the result of experi-
ments made on account of the annoyance he had experi-
enced from dust and lint becoming mixed with his ink,
ag well as the fact of the ink thickening after exposure.

LiQuip SAMPLING DEVICE.—Gaetano
Tagliabue, New York City. To obtain samples of liquid
from different parts of a containing tank, and especially
for getting oil samples from an oil tank, this inventor
provides a device consisting of a barrel having a gravity
valve at each end, astem extending from the lower valve
to within a short distance of the upper valve, there
being means forindependently raising the latter valve,
while a rod secured to the lower valve is made up of sec-
tions of different lengths. By proper adjustment before
the barrel is dropped into an oil tank, the valves are
lifted at the desired distance from the bottom, and close
automatically when the barrel is raised from the tank.

WALL AND FURNITURE GUARD.—
George W . Hinkle, New York City. This is a roller at-
tachment having a screw shank by means of which it
may be conveniently applied to any article of furniture
without the use of tools, and adjusted so that the axle of
the roller may be vertical or at any desired angle. The
guard is applied to that part of a piece of furniture which
is most likely to come into contact with the wall, pro-
tecting both the wall and the furniture, without disfigur-
ing the latter.

SERIES PHOTOGRAPHIC CAMERA.—
Robert D. Gray, New York City. For taking a series of
pictures of moving objects and projecting the pictures
on a screen with the aid of a suitable illuminant and
light-controlling devices attached to the camera, this in-
ventor has devised an apparatus whereby all the move-
ments of the object are represented in the pictures when
projected. Guides hold a strip of unexposed sensitive
film in two focal planes at right angles to each other, and
aplane segmental revolving mirror arranged on a plane
at an angle of forty-five degrees with the axle line of the
objective is constructed to eclipse the direct light beam
entering the camera and at the same time reflect it
laterally to the portion of the sensitive film lying parallel
with the axial line of the lens. There are also devices
for moving two portions of the film in alternation along
the two focal planes by a step-by-step movement.

BARREL HEAD.—George M. Burroughs
and Frank K. Roberts, Santa Cruz, Cal. This is a sec-
tional head having parallel recesses in which are ar-
ranged slidable rack bars having rubber tips. The head
may be readily adjusted at any desired height in the
barrel and fastened there by turning a hand wheel on a
shaft on which is a cog wheel whose teeth mesh with
those of the sliding rack bars, the shaft being mounted
in a bracket secured to the top of the head.

S16N.—George C. Humphries, Brook-
lyn, N. Y. This is a step sign having a body plate
adapted to carry the house number, and an angled fasten-
ing device, a horizontal member of which is adapted to
be driven between a step and the riser of the next step,
while a vertical member engages the outer face of the
sign plate. A means is thus provided of readily making
visible a house number without depending on that usually
placed ou the transom or on or over the door.

DisrLAY FRONT FOR BoxEs.—Edward
L. Chaffin, Helena, Ark. In show fronts of boxes, es-
pecially those designed for crackers, dried fraits, etc.,
this inventor has devised a construction with which the
front may be divided into two sections, the upper section
being a drop section which has end guards, so that when
the section is dropped downward to expose the contents
of the box they will not spill out at the ends. An auto-
matically operating fastening or locking device is also
provided for the drop section, and the entire front is so
made that it may be secured to any style of box or re-
ceptacle.

CoIiN SLoT LI1QUuID DISPENSING AP-
PARATUS.—Pierre A. Juge, Thibodeaux, La. In apply-
ing this apparatus to a keg, a faucet barrel is first driven
into the keg after the manner of driving beer faucets,
and a box-like casing is then placed in position over and
around the barrel, a projecting lever connected with the
faucet being so arranged that the faucet can only be
operated by the lever to discharge a given measure of
beer or other liquid on the placing of the proper coin in
the slot or trough of the apparatus. The device may be
readily attached to a keg of beer, ale, or other liquid, or
to a tank or reservoir.

BOTTLE STOPPER AND FEED.—William
S. Swan, Maumee, Ohio. A device for use on ink
bottles and ink stands, to prevent the ink from evaporat-
ing and becoming thick, while permitting of conveniently
supplying the pen with ink, has been devised by this in-
ventor. The tubular stopper has an air chamber over
which is an elastic diaphragm, there being a sleeve of
hard material within the tube and a depressible funnel
over the diaphragm, while a funnel tube extends from
the funnel through the diaphragm and the central open-
ing of the sleeve, the funnel tube having an enlarged
upper portion engaging the upper end of the sleeve
when the funnel is depressed. The device is cheaply

made and may be readily applied to any kind of ink
well.

POCKET HOLDER FOR PENS, PENCILS,
ETCc.—Walter S. Russell, Cooperstown, N.Y. This is a
device adapted for application to a vest pocket, stretch-
ing the pocket laterally but without bulging it or de-
tracting from the appearance of the garment, while af-
fording an absolutely secure hold upon pencils, fountain
pens, etc., placed in the pocket. Itconsists of two plates
of spring material sliding upon one another, and which
may be locked in adjusted position, both plates having
spurs at their end portions, while an elastic band sur-
rounds the plate sections, passing between the spurs.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

THE MODERN MACHINIST. A practical
treatise on modern machine shop
methods. By John T. Usher. New
York : Norman W. Henley & Com-
pany. 1895. Pp. xxxv, 322 Price
$2. 50. ’

The title of this book is sufficient justification for its
existence. The modern machinist, in the personal sense,
must be a student of the literature of his profession.
The rule of thumb and empiric practice can no longer be
tolerated in the machine shop of the day,and the man
who wishes to progress beyond the mereststatusof work-
man must study. The present work is devoted inils text
to modern machine shop methods and in its pages may be
found treated such subjects as Measuring Instruments,
Vige Work, Chasing, the Erection of Machinery, Planing,
Shaping, Slotting, Milling, Lathe Work, and other topics,
all treated in great detail and with very numerous illus- ;
trations. The illustrations for the work were prepared !
especially for it, 8o that in it we notice a pleasing feature
in the absence of the old time cuts, with which we all are
too familiar. The illustrations are new and fresh and
thoroughly appropriate for the subjects treated. A ma-
chinist’s manual must be rewritten every few years; the
present one, in its first edition, and written by one of the
best known machinists of the day, will appear thoroughly
up to date and will be found to be one of the most
modern exponents of the science, and all its subjects
will be found to be treated up to latest developments.
Two of the most commendable features of the work are
the index and the table of contents, both of which de-
serve very high praise on account of their thorough-
ness.

ELECTRICAL ENGINEERS' AND STU-
DENTS' CHART AND HAND BOOK OF
THE BRUSH ARC LIGHT SYSTEM.
By H. C. Reagan, Jr. New York:
Norman W. Henley & Company.
1895. Pp. 48. Price $1.

One who has studied and understood thoroughly any
single dynamo is in excellent condition to study others.
The Brush dynamo, the leading example of the open cir-
cuit type, in its theory and history has been one of the
most interesting developments of electrical engineering.
The present work receives its best praise when we state
that it explains to the comprehension of all the action of
this machine, and that the very numerous illustrations in
the text are thoroughly appropriate and apposite. In
addition to these illustrations, however, the author sup-
plies us with a species of working model or movable
diagram in pasteboard and celluloid, which illustrates
the exact relation of the commutators to the coils and
brushes and of the whole to the lights, which, with the
many diagrams, will make the subject exceedingly clear.
To the student of electric lighting the book must be com-
mended, while to him who has to deal with the Brush
system it will be found a ine qua non.

VARIED OCCUPATIONS IN WEAVING.
By Louisa Walker. London and
New York: Macmillan & Company.
1895. Pp. xviii, 224. Price $1.

This book is meantfor the use of schools,and shows
samples of varied articles made by weaving processes,
some exceedingly pretty. The illustrations are very nu-
merous, so that whatever is shown may be done, as it is
very clearly explained. We believe that for work at
home it will be found very useful and productive of
ideas which can be utilized in the manufacture of Christ-
mas presents and the like. The aim of the author is to
use the ‘* Froebel gifts '* as the basis of all teaching, and
when posgible to apply the same excellent methods to
other work of everyday usefulness. As a book for little
workers, it may be considered one which will help in
attaining satisfactory results by simple methods.

MoOTIVE POWERS AND THEIR PRACTICAL
SELECTION. By Reginald Bolton.
New York and London : Longmans,
Green & Company. 1895. Pp. x,
257. Price $2.25.

This excellent little work covers manual, animal, wind,
water and steam power, as well as gas and hot air en-
gines and electric storage batteries. It will be seen that
quite a’large field is covered by it, and there is no doubt
that the author, with so little space at his disposal, has
done very well. It does, however, seem as if the field
was rather too large to be embraced in so small a work.

AROUND THE LAKES. Containing a list
of American lake vessels, and ad-
dresses of managing owners, con-
densed statistics of the lake business,
and a historical resume and illustra-
tions of the plant and vessels built
by the Detroit Dry Dock Company,
Detroit, Mich., Ship and Engine
Builders. Pp. 228.

Although this book is a catalogue or advertising circu-
lar of a specific business, it is a most interesting con-
tribution to the subject of naval engineering as regards
the phase of it carried on upon the great lakes. The
title page, which we have given in full, acts as the best
synopsis of the contents. The book is very fully illus-
trated with reproductions from photographs and with
engravings showing different lake vessels. It contains

also many statistics and examples of repairs to injured

© 1895 SCIENTIFIC AMERICAN, INC.

ships. Itisnot restricted to steam vessels. It is quite
interesting to look through it and see how the fresh
water navigators have worked out a scheme of fr.ightage
different from that employed on the ocean. It is ob-
served that the vessels are classified into package freight
steamers and coarse freight steamers, besides the sail-
ing vessels and passenger classification. As a sample of
old time work, the three-masted schooner Michigan,
built in 1874 and carrying upward of one thousand tons,
is referred to and is shownin a very spirited cut.

THE UNIVERSITY TUTORIAL SERIES.
An elementary text book of hydro-
statics. By William Briggs and C.
H. Bryan. London: W. B. Clive.
University Correspondence College
Press. Pp. viii, 208. Price 80 cents.

Those who are content to follow the English syllabus,
the London University matriculationstandard, and things
of that sort as their limit in scientific study can find in
this little work a useful manual, and even those who
propose to go beyond the ground so sharply marked by
our English friends willfindin the numerous problems
of this work an excellent opportunity for practice. The
work is excellently made up, its type and paper being
most satisfactory.

JOHN DALTON AND THE RISE OF MoD-
- ERN CHEMISTRY. By Sir Henry E.
Roscoe. New York and London:
Macmillan & Company. 1895. Pp.

212. Price $1.25.

This work is a charming little review of the life of the
grand old Quaker, who, by his genius, lifted himself to
the heights of undying renown. His personal character-
istics are most amusingly brought out. Principal of his
own school when twelve years old, and teaching boys
and girls ranging from infancy to the age of sixteen or
seventeen, he certainly was a phenomenon, and the book
throughout bears out the interesting impression made by
the early life of the great investigator. We would be in-
clined to put this book side by side with the admirable
‘*Life of Clerk Maxwell,” as a contribution to the per-
gonal gide of the history of science. A very full index
adds to its value.

&5~ Any of the above books may be purchased through
this office. Send for new book catalogue just pub-
lished. MunN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JUNE, 1895.—(No. 116.)

TABLE OF CONTENTS.

1. A cottage at Bronxwood Park, Williamsbridge, N.
Y., recently erected for Dr. Geo. P. Shirmer, at a
cost of about $2,500. Perspective elevation and
floor plans. A pleasing design. A. F. Leicht,
Esq., architect, New York City.

. An elegant plate in colors showing a cottage at
Bronxwood Park, Williamsbridge, N. Y., recently
erected at a cost of $2,200. Perspective view and
floor plans. Mr. A. F. Leicht, architect, New York
City. A neat design.

3. A cottage at Flatbush, L. I, recently erected for W.
K. Clarkson, Egq., at a cost of $5,000. Perspective
elevation and floor plans. Mr. Christopher Myers,
architect, New York City. A picturesque design.

4. A modern cottage at Bedford Park, New York City,
recently erected at a cost of $3,000. Perspective
elevation and floor plans. A picturesque design.
Mr. Edgar K. Bourne, architect, New York City.

5. The Bedford Park Congregational Church. Two
perspective elevations and floor and basement
plans. Cost complete, $7,000. Mr. Edgar K.
Bourne, architect, New York City.

A Colonial cottage recently erected at New Dorp,
S. L, at a cost of $3,675, complete. Perspective
elevation and floor plans. Messrs. Child & De
Goll, architects, New York City. An attractive
design.

7. A residence at Germantown, Pa. Two perspective
elevations and floor plans. (ost complete, about
$10,500. Messrs. Child & De Goll, architects, New
York City.

. The New Theater, San Luis de Potosi, Mexico.

Architect, Don Jose Noriega.

9. Design for a window decoration.

. The residence of E. P. Sandford, Esq., at Montclair,
N.J. Two perspective elevations and floor plans.
An elegant design. Architect and builder, Mr. E.
P. Sandford, Montclair, N. J.

. A cottage in the English half-timbered style recently
erected for F. E. Kirby, Esq., at Glen Ridge, N. J.
Perspective view and floor plans. E. Rollin Tilton,
designer, New York City.

. Miscellaneous contents : The Hanging Gardens of
Babylon.—Perspective drawings.—Concrete roofs.
—Points of support.—Architects’ estimates.—An
improved hot water heater, illustrated.—A new in-
vention for raising water, illustrated.—Improved
paving.—The Bommer spring hinge, illustrated.—
A mixing regulator for gas machines, illustrated.—
Adjustable sliding door track and hanger, illus-
trated.—Woodworker’s improved vise, illustrated,
—African mahogany.—A new steam and hot water
heater, illustrated.—Powers’ improved automatic
chimney top, illustrated.—Improved wood working
machinery, illustrated.

The Scientific American Building Edition is issued

monthly. $2.50 a year. Single copies, 25 cents. Thirty-

two large quarto pages, forming a large and splendid

MAGAZINE OF ARCHITECTTRE. richly adorned with

elegant platesand fine engravings, illustrating the most

interesting examples of Modern Architectural Construc-
tion and allied subjects.

The Fullness, Richness, Cheapnéss, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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The charge for Insertion under this head is One Dollar ¢ line
for eacn insertion : about eignht words to a line. Acver-
ti, s must be 7 i at vublication ofice as eariy as
Thursday morning to avpearin tie foilowing week’s issuc.

*C. 8.7 metal polish. Tndianapolis. Samples free.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.
Kor coal hoisting engines. J. S. Mundy, Newark, N. J.
Heading machinery. Trevor Mfg.Co., Lockport, N. Y.

Screw machines, milling macnines, and drill presses.
‘I'be Garvin Mach. Co., Laight and Canal Sts., New York.

Emerson, Smith & Co., Ltd.,, Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

The best book for electricians and beginners in elec-
tricity is *“ Kxperimental Science,” by Geo. M. Hopkins.
By mail. #{; Munn & Co., publishers, 36 Broadway, N. Y.

For the original Bogardus Universal Eccentric Mill'
Foot and Power Presses, Drills, Shears, etc., address
J. 8. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y.

Superintendent wanted for a phosphate mine. Must
be capable of managing from 500 to 800 men. Address,
stating age, qualifications, references. etc., Bradley Pul-
verizer Co., 92 State St., Boston, Mass.
tific American.

Mention Scien-

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information aud not for publication.

References to former articles or answers should
give date of paper and (Faoe or number of question.

Inquiries not answered in reasonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department. cacili) must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furmshed with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled.

(6559) Orangeville writes : Having been
a reader of the SCIENTIFIC AMERICAN for over twenty
years, and considering it the best paper published as an
educator in the home, I take the liberty to ask a question

Bicycle brake, F. J. Cole y 540, Hay tedder fork, E. A. & M. H. Day ... 540,955
Bicycle brake and alarm, combined, W. Crook . 540,640 | Heater, See Car heater. Friction heater. ‘Steam
Bicycle chain brake, F. G Grove 840,977 heater.
Bicycle driving mechanism, F 40,766 | Heel stiffener blanks, machine for -cutting,
Bicycle gearing, G. L. Darlin, 540,954 Chandler & Burns. 540,779
Bicycle handle, W. E. Sefton. 540,879 | Hinge, W. B. Deming. 540,646
Bicycle saddle. pneumatic, W. : 40,7 Hinge attachment, W. 540 645
Bit and routing tool, combined, Gould & All . 540,657 inge Fate, H. S. Westmore]an 540.769
Boiler. See Sectional boiler. Steam boiler. Hinge, lock, J. Wolf............. 540,707
Boilers, supporting lug for sceam J Roe 540,924 inge, wire, C. E. Vander 0,704
Bolting reel, Baker & Baxter.. .8 Hose coupllng‘ J. V. Reams 40,689
Book, counter check, R. Begg.. 7 | House, J. I. Comly......... 540,639
Boot or shoe crlm%ng machme, J. H. Ferguson.. 540.968 | Huller. See Pea hu]ler
Bottle stopper, J. Librowicz.................... Hydrastinin, M. Freund.... .... 540,732
Bottle stopper retaining device, W. F. O’Neill Hydrocarbon burner, M. F. Gale 540,811
Bottle washer, A. A. Pindstofte.................... K Inkstand cover, H. J. Cowge ..o 540,724
Box. See Cigar and match box. Jack. «See Last supporting jack. Lifting jack.
racket. See Ceiling suspending bracket. Win- Jar. See Museum jar.

dow bracket. Jet diffuser, G. Oulton........ccoviiiiinierieiinnnen. 540,818
Brake. See Bicycle brake. Car brake. Klectric Jlgmug machinery for dressing ores, H. R. Han-

brake. Rail brake. Wazon brake. 659
Breast or hand drill, H.J. Hjorth............. ... 540,984 Key guard A.J.Lyon
Brick or tile cutting’ machme, J.C. Steele . 541,022 | Key opening can, E. Barrath.
Broom, head, Webb & Camp. . . 5640.824 | Kitchen utensil. A. E. Adair..
Brush, tooth, Stout & Cowdrick .. 540,884 | Knob, door, J haw....... ...
Buﬁing roll, 1. A. Casgrain........covvveseeenncosn 540,828 | Knotter and binder, W. Connor.
Burglarlzmg cars, means for preventmg, S. M Ladder, E. J. Bruch...............

(T . SO oA Ea0 O Co0Obat00000 00 540,633 | Ladder, aerial, W C. Davol.......
Burner. See Hydrocarbon burner. Lamp, électric are, §. P. Parmly.
Butter mould, adjustable, H. 8. Maltby........... 540,839 | Last supporting Jack. D. B. N. ye.
Button, collar, D. ROyS€......c0vvvinnnnens 050000000 . 540,820 | Last toe thickener, H. F. Blake......

Lathe, button turning, G. Rehfuss et al
Ledger. journal. and index, and adjustable bind-
540,857 er, combined, G. C. Shephe d

Leg joint, artificial, M. Sprin,
Levelin meohamsm, self, W Droeser
Lifting jack,J. C
Lifting ]ack and track liner, combined,

Can. See Key opening can.
Can opener, W. G. Browne
Can opener, R. Franken
Can opener, screwdriver, and knife sharpener.
combination, Wagniere & Silberstein
Cane and camp stooi combined, J. P. H.
Car brake_A. Kischer..............
Car coupling, W. B. Burns..
Car door. grain, E. A. Burraz
Car doors, releasing device for tram, C. H.
Car fender, E. M. C:
Car fender, Gerstenberg & Barghausen
Car fender, T
Car fender attachment, street
Car fender, pick-up, E.J. Sm
Car guard, C. A. Barrett
Car bheater. R. M. Dixon
Car life guard, street, W.
Car safety apparatus. street, A. Fisc
Car storm door, railway, E. F Hardin.
Car wnndows, m)eans for opening or closing

ane

& Sm
Line holder. L. Hansen..........coovveinnnn..
Lock. See Com or tlcket actuated lock, Co
nation lock. Door lock. Electric wire lock
Log rossing machine, E. C. Hargrave.
Loom shuttle tension device, Fowles & Harpe
T.oom shuttle throwing device. G. Schwabe.
Lubricator, J. A. Erickson..
Manhole closure. G. Engel
Match safe and cigar cutte

onsel

ley & Slough.................c.oiinaan 540,976 | Metallic tie and switch rod, C. H. Hartman...
Card issuins apparatus. G. A. Pollacsek. 511.009 | Meter. See Fluid and gas meter.
Carriage, electric. Morris & Salom.................. 541,001 | Mine trap door, G. J. Herth
Case. See Ticket or card case. Mining device, gold, A. Mendenhall.
Ceiling suspend ing bracket, H. B. Seely......... ... 540,693 | Mitt, catcher’s, A. F. Burtt ¥
Chair. See Folding chair. Rocking chair. Sur- ou See Butter mould.
gical and dental chair. Motor. See Fluid pressure motor. Mechanical

Chair, E.J. Sm
Chair seat, removable J. O’Meara.
Churn, E. A. Franklin.............
Cigar and match box combined N. P. Shulin.
Ciz:ilrslor leaf é'obacco, resweatmu and preserv-
ng, H. H. Stra
Cigarette machine, continuous, E. R. Colgiu
Clod crusher, R. T. Phillips.
Clothes drler, P. Schaetfer..
Coal during combustlou. compos ition of matter

540,699 motor.

Museum jar and cover therefor, J. Amia..
Nail driver, D. D. Clark.................
Nail machine, wrre, Ww. H Dalley
Necktie fastener, D. L. B
Numbering machine, O. Bartuseh . 540,895
Oil burning apparatus. A. H. Eddy.......... 54(],650. 540,651
Ordnance, breech-loadmg, A. silfversparre . 698
Ordnance breech mechanism, F. F. Fletche
Ore wash and concentrator, A. L. Dana

for saving, D. G. Stokey..........ceviiiennnninns 541. Padlock, C. L. Lincoln
Coasting apparatus, W.T Butler . 540,715 | Padlock, C. 8. Van Wagoner.
Cock, Re M. DiXOD....ccovvvvnee cannnnnns . 540,727 | Paper sheets, machine for feeding, J. H.
Coin'assorter and deliverer, 8. J. Taylor.. 540,701 KNOWIES. .ot eiiiieitiiiiniireneeeranncanneannnsens 540,814
Coin or ticket actuated lock. S. C. Houghton 540,666 Pattern garment draughting, Hodees &
Collar pad, pneumatic, H. Schroeder 541,015 AERCWE. ... eeueerersrnsnnnsnnsrenensensesennnes A
Combination lock, electromagnetic, E. & H. C. Pavements, plant for mixing materials for plas-
Stockwell 541,024 tic, F. A. Hetherington...............ccceeieeen 540,912
Comumg machme drawing-off roller, Whitehead Paving or roofing composition and making same,
. A. Jus .540,791to 540,793
Compass, beam, G. Rennerfelt Pea hulier, A. 540,774
Conveying rolling packages, apparatus Pen holder, K. M. Leonard 540,673
riedman. .........co...o e Laeaas Pencil tip and eraser, F.. X

Cooking utensil, steam, H. O. Cheney

Corset fastener, T. W. Hardesty . ......

Coull)lmg See Hose coupling. Pump
ng. Shafting coupling.

Phomf’ra gh ic camera v

Photograph . 'Ed
Piano action frame, F. W. ‘Bothmer.

Crusher. Se¢e Clod crusher. Piano key, H. Flynn. 540,910
Culinary vessel, M. S. Tracy 540,702 | Picture exhibitor, R. 66
Curling iron, E. J. Brand.. 540,947 | Pipe cleaner, beer, C. 7

im
Pipe support conductor, K. G. Minne
Plant bolder, J. M. M|
Plants, frame for supporting growmg. J. Tho p-

Curling tongs holder, H. A
Curtain banger, wmdow
Cuspidor, C. F. Overhiser
Cutter. See Rope cutter.
Damper for stoves or furnaces. H. H Web 540,806 3 .
Decorative films, device for applying, W. H Coe. 511057 Plow. J. C. Bates.....
Detergent compound, W. B. Fa. .. 540,651 | Plow, W. H. Mitchell..
Dish cleaner, A. E. Shober.. . 540,696

and request an answer through your columns. Our Blshdcleanéar bgslkft. bg Stone gﬂ 2369 ! lr;lo{w side lnlli StIrIait ........
" B ividers, Bye OES erg. . t Poke, animal, . AL ammer.....
town has a population of about 8,000 and we have passed Door bolt device, M. N. George. 510'911 | Polish, composition, W. J. Bll' Kenstock.
a by-law authorizing our town council to spend $45,000 in Boor lock, shdj\ng},} s W, lDugcau 5511[)] 72151 go:tR SIee sEtence post. 541,023
" . " 00T securer, uckland...... . 7 0 BT oo eioisipbinsiias's s sis Sieseosssssacsnsessrss "
waterworks. The mayor and some others contemplate | Dough mixing machine, K. Dubrkop. . 540,962 ‘ Power transmitting mechamsm H. F. Crandall... 541.040
taking the water from near the public cemetery, where | Dough shaping machine, £. Dubrkop .. 540,963 | Press. See Baling pre:
. - . . Draught device, C. Anderson................. . 540891 | Printers’ blankets. apparatus for washing, W.
there are springs issuing out from the side of the hill (on | predging or excavammz machine, G. W. King. ... 540,745 Hadfield etal.......cooeeeiiiiiiieieiiiennnnnsennse 540,735
the cemetery side), 36 feetand in some places 50 or 60 feet Dredemg or excavating machine brace, G. W. * a0 Pm;tlmzd press stereotype holding device, J. J. o9
............................................ . X L0 X
from the fence and over 20 feet lower than the fence. I)rler See Clothes drier. Provm)on vanb
inoy i i . | Drill. See Breast or hand drill. Grain drill. Rock Pulley block Spita 541,021
The advocates of these springs say .t.hat if future inter ‘ drill. Pulp dmesters{ blow-otf tank for,Jones & Craft.. 540.916
ments are kept back from the springs 200 or 250 feet, gri:]llpress u:lpipinﬂ v?'ttf’lcgment' G. Woodworth... 541,029 gump 10(();‘ce. bl oo i s 5 233%
. s s s rilling machine, W. P. Brett . 540,630 ump rod coupling, umm 5 X
there will be no contamination. The cemetery isona piving mechanism, F. H. Richards . 540,542 | Pump valve, J. R. Branden....... . 541,033
gravel and sand hill which rests on a pan of hard stratum Buwcalt]imi ap;ﬁr%usazx. 1?. Klaber. %B% If;uu‘z)p‘l)n% emzm1 {nwl BE DAy G i . zg.g%
: : ust collector, M. ark............. . 540,7 ush_button, electrical arl . 540,
of earth. Therain, after 1each1ng through said gravel and | pygr collector cleaner, E. J. Frost. . 510785 | Puzzle, A. H. Koeller. . . 540.917
sand, seems to be arrested in its downward tendency by gust recewel;. C. S.tendl:-ews....‘.)‘.,.‘.I_Ii..B : 2483{]9;{5 ﬁal% brake, Jd 'l‘tHa‘l e 551{1)04?
this hard pan, and eventually finds its way out at the | Kocentric, Ghargeable stroko, k. EL Kichards..... o083 Rtailway, ‘conduit eiectric, D. Brogks, Jf Si0300
h Electric brake, W. B. Pot! 510,685 | Rail duit electric, D. W. Smit 541,020
gprings. What I want to know is: hi Blectric brake, W. B. Potter...... 40,685 | Railway, conduit electric, mit )
pring . o (LTI Electric circuit, W. W. Aiexander. 540.620 | Railway. electric, S. Hoeninger. 540,664
to take water from to supply our town? We have other Electric wire (lzovlgrmg. F.S. I};anda 40168'6 I[:allway. ov]erhead. E. ’11‘.,%1351?? %?%
i i i Clectric wire lock and support, D. 141,01 ailway rail sweeper, a X
places where we can get it, but there is not quite as inuch Electrode. telephone, D. Drawbaugh 40,961 | Railway signal, W. Daves.. 540,641
water. A. The supply of water for town use from springs g}evawr lo%k}:ng devlicai.d T, ViLi.tI t(iukm “ 48,813 Rai}way slgna{ a}ltotmauﬁ o %.ggg
i i evator safety catch, ewort ailway signal, electric, € X
e ojand a.t a short dlstance from a cemetery is not ‘nd gate,G. C. Flagg.................... Railway supply system, electric, O. A. Enhol 540,653
worse practice than o sink wells near cesspools and Engsine. See Gasve Pumping 1lwayt tswm:h system and apparatus, W. T
e team engine. aporengine. | Blliott... i i NpA
privies, so prevalent all over the country, and notably 80 | gngine counteror register. F, L. Wolfe.... Railway switch work, A. J. Moxham. 79
in towns and villages without waterworks supply. In Eumges, mechanism for oscillating, P. gailways, tmetalhc ?ross tie fg‘r, S. Ha.f]ard1 F 540662
, 5 N 1 T eciprocating carriages, guiding mechanism for,
lsome towns the well W;tlter is largely contaminated by Ex‘pplosive compmlltnd"1 S. R. Divine. 7 - Fl‘ Shailgnler.... el Wi Feep T 540,719
ocal sewage, with perhaps an occasional epidemic of | Extension table, ainardi.. 0 | Reel. See Bolting reel. re reel.

. Eye shield or rd, B. F. Lam efrigerator. G. A. Bowen 5 ,
typhoid fever. We are opposed to the use of water drawn Xre) G MOTTIS o eroe e 2 b L Retricerator 1 stop, C. N. ¢ . Bi0ies
from the immediate vicini i i Fan, electricall driven,H G Morris. Refrigerator lid stop, C. E. Price. 540,875
. .te. ICI. ity of cemeteries, and especially Fare receiver, S. C. Houghton...... 540,665 | Ribbon blockmz machine, B‘ Eastwood 540,649
if there are any indications that the subterranean water | Faucet, A. H. & T A. sem 844 | Rock drill, T. Chapms,n . 541,030

i i 1 5 . Faucetd and ipes, apparatus for cleaning beer, Rocking chair, W. E. Rya ... 540,877
flow is from that direction. Your own people will natur el AppaTans [or cleaning beer » 540,029 | Roofing, metailic tile. W. Hilie. 1 540913
ally hold to this view of the subject. Feedwater puriﬁer for boilers, H. E. Moffat . 540,751 | Roofing plate, Krause & Engel. 540,992

Fence, iron, J. F. Williams................... . 540,936 | Rope cutter, L. D. Shryock... . 541,018
Fence post, C. D. Wright....... 540,708 | Saddle, barness, T, J. Reamy 41,055
Fence tool, wire, H. M. Chipman . 540,634 | Sash and screen, interchangeable window. J. .
IN DEX OF INVENTIONS ertilizer distributer, Buttweller & Stuntebeck... 541,035 ATDETb: v tenreeenreesnnaeernscesseesnssessssenssenne 540,619
llter, ulp 540,993 | Sash holder and fastener. combined J.T. Baker 540,892
‘mer, . nynrt; atan X o gazihandl%hcrossg‘ub J. tDalze B %552?
r which Letters Patent he er, d own spou . Baughman. X awing machine, F. Costa......... )
¥o v L - L o:l . ll;‘mger grgtecltor, F Gn% i. SrEpEao 5 .gi(()),m5 SCISBOPE or slhear%.1 E.A&ssau(:elrs. 5 %.Oi?
nited States were Grante ire an urglar alarm, ogers craper, ceiling, Hunt mith..... X
Rirepcoof ﬂoormg, H. B. Seely .. 40,692, 540,694 | Scraper, wheeled earth, W. Haslup.. 541,047
fish trap, J. R. Crawford ... 540,952 | Screw machine, metal, C. M. Spencer..
June 11, 1895 flue cleaner, steam boiler, J. T. Thompson. . 541,027 | Seam for sewed fabrics C. E Bentley
’ ’ fluid and gas meter, J.Gurd........... 540.658 | Sectional boiler, W. H. Page.......
‘lu‘iid pres:ure.’mtﬂzml-i Wh T. Bothwell. . g&«_{as geedertand csult,i&ator, W. Hegter
Folding ¢ air, . eparator. ee (rain separator.
AND EACH BEARING THAT DATE. Folding chair, N. O’Brien.. 540.684 | Sewerlor drain outl et, submerged, G. Lehlbach... 540,672
oldmg table, K, J. Fulghum.........o.covieiiennnns 540,971 | Sewer well, grate, etc., C. F. Palmer................ ,841
[See note at end of list about copies of these patents.]| See Hay tedder fork Vegetable fork. Sewing machine, J Merrow.............. 540,675, 540,676
rictlon heater, J. W. Guillott...................... 0,833 | Sewing machine attachments, connecting device
Fruit grading, perforating, and drying machme, for, G. L. Gra,
Abdominal supporter, K. M. Baltzell . 540,710 combined, L. Wilse; . . 540,773 | Sewing machine 01
Acid and apparatus therefor, ma f Furnace. Se¢ Smoke consum Keith...........
acetic, J. Farmer.............. . 540,655 | Furnace, [ngram & Carr . 540.669 | Sewing machine st:
Acid, process of and apparatus - Furnace, F. A. Jones 3 540.987 Sewing machine trimmer mechanism
centrated sulphuric. K. J. Falding. . 541,041 | Frurnace for steam Dal
Adhesives to wrapper edges, d Betts. 540.718 | Shades t
w. . Campbell.................. 540,717 | Gaiter, C. 540.889 kel.....
Advertismg device, opt 540,768 | Garment supporter, 540,817 | Shafts, c: d
Air purifier, J. S. Dodze.. 540,856 | Gas engine, C. M. Rhodes.. 540,923 mechanism for, B. 8. Roy........... 540,
Alarm. See Fire aud burgiar Gate. See End gate. Shafting coupling, fiexibl e, R. Mannesma 540,749
Anima) shears, S. F. Al len 540,848 | Generator. See Steam generator. Sharpener and glass cutter, combined knif
‘Animal trap, Klar & Hall 40,991 Generators, regulation of alternating, R. M. scissors, F. Bold................
Ankle support, A. W. Wal 540,931 L) Al AR a0 e e SR A D e e R o00 Sharpener, disk, G. Wenzelmann.
Awning attach ment, McKeon &, Scott. 798 | Gl ove or corset fastening device, W H Pa.yne ' Shears. See Animal shears
Axle bearing. vehicie, F. Falk .908 | Go vernor steam engine, W, H. J | Shingle joxntmg machine. R. D. Cody... . 540,722
Axle, carriage, 3. R. Bailey.. 0,709 | Grain drill, C elton............ : Shoe, 8. Trimble... ........... 540,703
Axle cutter. S. D Allison.. 540,621 | Grain separator. E. E. Mendenball. Shoe fastener, I. D. Wright.. . 540,937
‘Axle spindle, A. J. Pistner. 541,008 | Grate. F. L. Wanke 5409 Shoemaker’s tool heater A, P.A. Rose . 541,012
Baling press, M. P. Elgen 510,652 | Grate, adjustable self-cleaning, M. D. Macknet. .. 540, 816 Sign for cars, illuminated advertising, J M. Al
Baling press. M. Mea 5 ,050 | Grinding cylinders, means for balancing, B.S |
Barrel semng-up and trussing machine, E. E. ROY e cnueennennennenens aeenrenessunseeranansnnarans 510925 Suzn or display, illuminated, P. F. Keelyn.
Williams. ... 540,771 | Gun barrels, preventing rust in, H, R. Layton.... 540,748 | Signal. See Hailway signal.
Basket, folding pocket. D. Lawson X Halter trimming, H. E. Wildermuth.. 540 770 Sink. J. Mose:
Bearing tubes, making, W. C. Peirce................ 541,053 | Hammer, hand, C.M. Eveleth ..................... 510,967 | Skylight or analogous structure, J . Smith.
Bed and table, combined foldmg, H. Hassiepen.. 540,982 | Hanger. ' See Curtain banger. ' Slack adjuster. De Freese & N leOlSlm ------------- 540,956
Bed bottom, spring, B. F. Neely........ccevvuuen.en 541.004 Harness, F. M. Beck etal........coovvieiinnnnnnns ... 540,849 Slate dressing and sizing machine, H. F. Morgan. 540998
Bed bottoms, spiral spring fastening for, G. C. Harness, F. F. Hodges. ,737 | Sliver forming and spinning mectnnism J.
Tocklin.............. ... 540,838 | Harness'attachment. W. S. Thay 765 | Neale.. . - ..540,755, 541,003
Bed spring, A. E, Beall.. 640776 Harness, horse demchiuz. W A. Ulrlch . 540885 Smoke consumer. J. AL Lrawford . .780
Belt aprons, mechanism for adjusl:ing. Beecher Harness, horse training, W. A. Penfleld . 540871 Smoke consuming furnace, L. E. Ki]l ian.
righ . 540941 | Harp,J. J. JOYCe....cvvviian . tieeiannnns . 540,988 Smoke consuming furnace, R.
. 540756 Harvester, cotton, G. Lispenard. .... 540919 Soap cake, M. H. Wilson........
Bicycle, A. F. Price 540,68 | Harvester cutter, Bali & Bailey. ... 540623 Spark arrester, C. O. Hemzem
Bicycle, G. Seyfang.....coee0eceeeccessccccnes . 540,672 Hat dipping machine, C. S. PeCk.........00s. 540,802 Spring. See Bed spring.
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tage scenery bracket for frames of, C. L. Hagen 540,978
team boiler, E. M. ley

team boiler, T Gunmng
team engingé, E. Cheshire.
team generator, G. W. Bal
team heater, F. W. Olds
tencil and markicg brush pot,
Stopper. See bottle stopper.
Stove for disinfecting and consuming excrement

. Laughton. ..

and refuse, M. W. R. Seipp 541,016
Stove funnel, adjustable, J. C 540,873
Stove, lamp, P. Jacob.. 540,74
tove or range, E. R. C: 540,716
tove or range, knockdown, F. 540,932
Stovepipe, W.G. Avery. 540,827

tove, sheet iron heating,
Stoves, water heater for gas or gaso!

Newkirk..
Street sweepe
Stud driver and ni

Rple holder. H. E.Keyes

Sugar granulator, Reid & . 5414
Surgeon’s portable posturiug tabie L. G. Barton.. 540,839
Surgical and dental chmr. A. P. Goul ..............
Swaging machine, W. H. Dayton....... .... , 510,906
Table. See Extension table. Foidmg table.

Tablet supporter, S. W. Peregrine........ ......... 541,007
Tape from leather board, etc.. manufacture of, E.

2 S B onn00nROnnr o000 CPROBEaB00000aa000000000 541,032
Telegraph, photo, C. Willoughby..... 540,772
Telegraph pole cross bars, J. B. Oliver..... .. 540,799
Telegraphic apparatus, Boudet & Lacombe . 540,899
Tel umuphy, muitﬁplex. . B. Grandy .. .. 940,974
Telepbone, 8. D. Field .............. 540,9
Telephone, W. W. Scott... .. 540,761
Telephone carbon holder, D. Drawbaugh 540.960
Telephone transmitter, C Clamond...... 541036 541,037
Telephone transmitter, D. Drawbaugh .540, 781, 540.959
Tentering frame, C. N. Eno....... .. 540,783
Ticket or card case. J. WaLson.. 0,766
Tire, pneumatic. W. King, Jr. 1,049
Tongs, pipe, G- W Jobnson.....

'ongs, pipe, B.K.Slocum...... .
Tongue support, wagon, R. B. Clemen
Toy, A. RICK, JT.ce.iiiiiiiiiiiiianannns

Toy or buzzer, whirling, G. Le Clear.
Trap. See Animal trap. Fish trap.
Trimming machine, Leland & Ferris.
‘rolley. W. E. Steinbach
roliez wheel and yoke, W. H
roug! See Eaves troug
ruck, car, C. Fitzaerald
[runk trimming., D. Gold

n
]
m

T

Tube lining apparatus, W. T. Ru 69
Twine cutter. finger ring, J. Wallac A ,930
['ype casting and setting machme ,743
Type distributing machme, A. 8. Ho 540,915
Type finishing macume‘ G.F. Giesec e, 540,656
Type setting macbine, A. 8. Hoge. 540.914
Typewriting machine ad]ustment 540,679
Umbrella case, W. P. Averett..... . 540,622
Umbrella drip cup, E. H. Reynolds. .. 540,
Umbrella stand and rack, W. H. Hart, Jr. . 540,

Valve, F. J. Mill
Valve, automatic air and vacuum, S. Sawyer
Valve seat, O. N. Guldlin,
vapor engine, F. W.
Vegetable fork, G. B.
Venhicle, road. C. E. 50
Vehicle step, F. Mutschler........
Velocipede, marine, L. V. Moulton
Veugmg or delivering machine, automatic, J. A.
ryce
Veterinary appliance, J. H. Gunning
Wagon brake, J. A. Williams
Wagon, dumping, I Levy.....
Wagon, milk, J. .. Owens.......
Wagon, sugar cane, C. L. Comeaux

A

ggggg
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Washer. See Bottle washer.
Watch, W. E. POTter.............covviiiiiinnnnnnnn 540.874
Watch' bow fastener, 0. W Heineman. . 540,983
Watch bow fastener, R. M. Hunter, . 540,739
Watches, roller jewel remover for, H. B. 540,683
Water distributer or sprinkler, F. Lewis. .. 540,864
Water escape and ventilator, A. B. Holmes.. . 540,738
Watering trough, L. D. Blackwood......... 540,713
Waterproofing textile material, H Cohrs. .. 540,636
Weils polish rod clam p for oil. L. Springe: 540,882
eel. See I'Tolley wheel.

Whip and hne holder, combined, H. Wright 540,826
Window bead fastener, J. P. Smith 540,700
Window bracket, L. S. Bailey 540,775
Window cleaning implement, 040,972
Wire and slat fabrics, loom for wea ng.

inghaus.... ...cooeeunnn .. 540,712
Wire, machine for placing . 540,688
Wire reel, Fretwell & Hanue. . 540,731
Wood et.al, etc., finishing

540,880
Yarns. apparatus for manufacturing woolen, J.
.......................................... X
Zinc spelter, apparatus for refining, T. J. J ones.. 540,671
TRADE MARKS.

Asphalt, H. Huntington...............ooeveiiiinnn.n. 6,688
Beds and carpet sweepers, spring, American
E Wringer COmpany....  .....o.ccecieieiieiennnes 91
Cement, German Portland, C. H. Rose Company.. 26.689
Coal, anthracite and bltummous, Beatty & Jones.. 26,687
Cordlal diarrbea, Van Vleet Mansfield Drug Com- o0
Fliters, E. M. Knight. ,693
Food products, farmaceous, H-0 (Hornby’s Oat-

meal) Compan 26,684
Har'r switches, A. Simonso: . 26,661
Laxative, liquid, Eli Lllly & Company . 26,675
Medicine for catarrh, A. B. Boyd.. . 26,670
Milk, fermented, P. S. Isklyan et al.. . 26,681
Oils, illuminating, J. C. Hanauer. . 26,686
Olives. C. Gulden..........cccevevnnnn.. ... 26,683
Palnt for walls, wood, and iron, water, S. ood- T
Pantaioous~ vests, coats, and overcoats, men’s,

Lesser Brothers..........cooviviiiiiiiecennneenanns 26,663

Perfumes, Winkelmann & Brown Drug Company.. 26,665
Refrigerators and freezers, G. F. Quinn Refrige-
rator Compan 26,694
Remedies for diseases of the nerves, ovaries, and
similar troubles. Columbia Chemical (ompany 26,612
Remedies for heart troubles, anemia. Bright's dis-

ease, and similar affections, Columbia Chemical

Company... 26,673
Remedy for ner -

cal Company . 26,671
Remedy for sp 1

Company. . 26,674
Sauce, table, 26,682

Sheathing and roofing pa)

West & Company......
Soap, toilet, Vail Brothers..
Soap, waters, colognes, perfumes, powders, and

similar preparations, toilet. Ladd & Coffin
Tin and terne plates, H. W. Scattergood
Toilet preparations, certain named. W. H.

26, 664

Toilet preparations, including soaps, Ladd & Coffin 26.667
Underclothing, F. Linneborn.. 26,662
Washmg powder, Toppan Manufacturmg Com- 9
Whisky, J . Buchanan & Company. ;26,679
‘W hisky, R. Brand Compa ny.. 26,678
Whisky, H. C. Webb.......... 680
Wine, Madeira, W A Taylor & Company. 26,677
Wringers, American Wringer Company............ 26,692
DESIGNS.
24,387
. 24,393
. A3
nst, . 24,391
Brush back, etc., J ¥\ Fradley . 24319
Card holder, G. Symms. ..... . 24,377
Chair, G. F. Richardson..... 24,389
Digh, covered, C. J. Ahrenfeldt.......ccocenevvnenne 24376
Doll. B. Wilmsen............ . 24,381
Game board, M. Nottage.. . 24,384
ar or bottle, B. Stadelman. . 24,383
Knife blade, chopping, W. L. . 24,38
Knife, bread, R. J. Christy.... . 24,386
Ladle bolder. W. Wanderer . 24318
Plate, C. J. Ahrenfeldt.. . 24.375
Printed fabric, P. Cox............. . 24374
Silversmith’s stock, G L. Crowell, 4,380
Stamp, W. C. Bower 4,382
tove, cooking, J. J. 4,39
tove grate, oil, 4,394
Table, L. Von Grave 4,390
‘Woven fabric, J. B. 4,373

A printed copy of the s]iueciﬂcanon and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway New York.

Canadian parents may now be obtained by tne in-
ventors for any of the inventions named in the fore.
fomg list, provided the, aresimple. ata cost of $40 each,

fcomplicated the cost will be a little more. Kor full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.



398

Wovertisements.

ORDINARY RATES.

Inside Page. each inserrion - - 75 cents a line
Back Page. ench innerrion $1.00 aaline

§F For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agare line—about eight
words per line. T'his notlce shows the width of the line,
and is seu in agate type. Yngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as 'Thursday
morning to appear in the foiiowing week’s issue.

Foot Power

Stal" %% sc:? cuttt_ing
Lathes Cross Feed

9 and 12 inch Swing.
New Designs. Novel Features.
Send for Catalogue

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

Shapers  Planers, Drills, Machine Shop
Outﬂts ootLathes,Toolsand Supplies.

SEBASTIAN LA
120 CULVERT QT CINCINNATI. o.

VANDUZEN ®5ev" PUMP

BEST IN THE WOR
Pumps Any Kind of L/quld
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

LATHES,

Catalogue Free.
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Scientific

ELL DRILLING MACHINERY,

 MANUFAC TURED BY

W||.L|AMS BROTHERS

4 "ITHACA, N.V.
| MounTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH.

| STEAM OR HORSE POWER
% SEND FOR CATALOGUE
FADDRESS WILLIAMS BROS.JITHAGAN.XZJ

ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of
water supply. Essential geolowical conditions of arte-
sian wells. “Some chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Pricel0cents. 'I'o be had at this
office and from all newsdeualers.

American,

STARRETT S IMPROVED BEVELS

Bjadeand stock slotted through
land through, thus admitting
1jadjustments that cannot be ob-
tained with a common bevel.

TUus’c Clamping screw head not shown
Cata- Let into a rabbet flush with the
logue | surface of stock which will lie
Free. on work. Made in three

sizes. 6 inch, $125 9 inch, $1.50, 12 inch, $1.75.

The L' s. SIarrB[[ CU, Manufacturer of Fine Tools,

P.0. Box 13, ATHOL, MASS.

0DEL, EXPERIMENTAL and ELEC-
TR' ORK Phymcul and Chem-

WALMSI, ]:.Y. FULLER AGO.
The Only Complete aclenve Fuctol‘) in the
West. « ¢« ¢« ¢ ¢ o & 8~ Send for Circular.

OILWELL SupPLY GO.

Manutacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests,
Boilers, Engmes. Pipe, Cordage, Drilling
Tools, ete. - lilus'd cataiogue, price ists,
Wil esconunt sieets o reqiueest,

Pittsburg, 011 City and Bradford, Pa.
Also, 32 Cortlandt 8t., New York,

BI-SULPHIDE
OF CARBON
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AV2y.
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T

for use in the arts, Killing Insects
in Gram Killing Burrowmg An-
1mals, e Manufac d by

E. R. 'l‘AYL() R, Cleveland Ohio

P 200 to 12000 Gallons per Hour.
j. Cost 87 to $7H each. Address

THEE W. VANDUZEN (0.,

102 to 108 E. Second 8t., Cincinnati, 0,

MACHINE WORK SOLICITED. .conment
Modern Machine Tools. Pattern Making. Designing,
Experimental Work. Technical assistance if requn‘ed
Best facmues, very reasonable prices. l’ PRYIBIL,
51:2-524 West 418t mtreet, New York.

BACHELDER ADJUSTABLE
SPRING INDICATOR.

Always ready for use atany
N speed or pressure.

This instrument received a special
diploma at the World’s Exposition,
Chlcago, 1893, for Convenience, Mechanica
o Coustr uction. and Accuracy under al
pressure. g@-Catalogue B sent upon application
THOMPSON & BUSHNELL CO.,112 Liberty St.,New York
To INVENTUR E. Konigslow. Manufac-

s+ turer of Fine Machinery
and Models, offers Special Facilities o Inv(-m-
ors.” Guarantees to work out ideas in strictest secrec;
and any improvement that he can sug est goes with t
work. 'Thousands of men have crude though really val-
uable ideas, which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St., Cleveland, Ohio.

FOR WOOD AND METAL WORK.

Electricians, Model Makers,
oot -.-.-. Blackomitha, Bicycle

tors, @atour Mechanics,
aal Trainiag Schools”
THE BEST FOOT POWER MACHINES IN THE WORLD.

W. F. & JOHN BARNES C0., 1999 RUBY ST., ROCKFORB, ILL.

COMPOSITION AND CONSTITUTION
of Certain Alloys.—A paper by Dr. C. R. Alder Wright,

F.R.S., epitomizing the author’s experimental inquiries
into the subject of the relations of metals to one an-
other as regards their mutual miscibility or solubility
when rendered fluid by heat. With one illustration.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 9 and 1000. Price 10 cents each. 'I'o be
hud at this office and from all newsdealers.

[CATALOGUES FREE T0 ANY ADDRESS

Endorsed by Fire Underwriters
Safe, durable, cheaper

BOSS SCREW PITCH GAUGE.
For Inside and Outside Work.

A full line of Pitches as shown in cut from 4 to 40
Sent by mail, prepaid, on receipt of $1.25.
Instruments for Accurate Measurements a specialty.
Mechanics’ Fine Tools

= of all kinds.
T F Send,fo'r Illuﬁtmted Cat-

Standnrcl Tool Co.,
Athol, Mass,

Pumaing Wakar by Comaresed A,

‘We take pleasure in announcing that by arrart

Agents

CLAY <TORBENSEN, GLOUCESTER CITY,
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES »° HOUSE BOATS.

SEND 8 CENTS FOR CATALOGUE .

BUY
TELEPHONES

That nre good—not **cheap things.”” The differ-

ence in cost is little. We guarantee our apparatus and

guarantee our customers against loss by tent suits.
Our guarantee and instruments are BO'TH GOOD.
WESTERN TELEPHONE CONSTRUCTION CO,

440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States

16 Typewriter

EXCHANGE,
1% Barclay St., New York

We will save you from 10 to
50 per cent. on Typewriters
of all makes.

§F~ Send for catalogue.
THE SIMPLON TUNNEL.—DESCRIP-

tion of the project tor a tunnel through the Pennine
Alps under Monte Leone, which, when completed, will
be the longest in the world. Nature of the rock to be
traversed, oroposed system of construction, ventilation
and cuolmz.hvglemc arrangements, outside erections.
Full details, with 11 illustrations. Commned in SCIEN-
TIFIC AMERICAN SUPPLEMENT. Nos. 998, 999, and
1000. Price 10 cents each. To be had at this office
and from all newsdealers.

GAS ano GASOLINE
ENCINES.

KtolsH.P. g
No Boiler, Fire or §
Steam.

Prices ug;pn applica~
10N,

PIERCE ENGINE CO.
17 N. 17th 8t,, Racine, Wis,

SINTZ GAS ENGINE 0.

GRAND BAPI%S, MICH,

Manufacturers of the Sintz Sta-
tionary and Marine Gasand
Gasoline Engines, 1y

AMERICAN PATENTS. — AN INTER-

esting and valuable tabie showing the number of patents

ﬁlam.ed for the vurious subjects upon which petitions

ave been filed from the beginning down to Decemnber

Contained in SCIENTIFIC AMERICAN SUP-

Pr E\INT, No. 1002, Price 10 cents. To be had at
this office and from all newsdeulers.

adapted for Boats and Electric
Lighting. Runs with manufac-
tured or natural gas — Boats and
launcbes. Prices within the reach
of all. §F Send for Catalogue.
Mention this paper.

made with J. G. Pohl¢, we are enabled to furnish our

customers with the
POHLE AIR LIFT PUMP,

protected by numerous American and Foreign patents.

This department ot our business will be under the per-

sonal supervision of Dr. Pohlé¢, the inventor and pat’ee.

I'HE INGERSOLL-SER GEANT DRILL CO.
anemeyer Building, 2 Cortlandt St., New York.

AIR GOMPRESSORS &

GENERAL MACHINERY for g

MiNING, TUNNELING.”
QALARKY HRMRORD WORNM .

LK x\

Four assortments for
each holder, holding up §
to and including 14 sizes. §

Send, for fully illus-
trated catalogue.
WELLS BROS. & CO., P.O.Box B, Greenfield, Mass.

Architectural J300ks
Useful, Beautiful and Cheap.

Any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECTS’ AND BUILDERS’ EDITION of the ScI-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and persons about to build for themselves will find the
work suggestive and most useful. They contain draw-
ings in perspective and in color, together with floor
plans, costs, location of residence, etc.

I'wo volumes are published anpualiy. Volumes 1 to
18, which include all the numbers of this work from
commencement to December, 1894, may now be obtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper. $2.00 per volume. These vol-
umes contain all the plates, and all the other interesting
matter pertaining to the work. They are of great per-
manent value. Forwarded to any address.

MUNN & CO., Publishers,
361 Broadway, New York.

J&

The “Climax™ Stereotyper

AND

Moulding Press combined,

for making perfect Celluloid Ste=
reotypes tobeusedin place of metal
stereotypes. Also for makmg Rub-
her stamps. Should be in use in
every printing office. See ScI. AM.,
Dec. 30, 1893. Send for circular to

THE J. F. W. DORMAN CO.
217 E. German St.,, Baltimore, Md.
nnufncturers of

£ Rubber Stamps, Vulcanizers, Stereo-
type Machinery and Sup plies.

FOR SALE fiossies meompige, of Bt o

all or any one year. JAMES L. HAVEN, Cincinnati, O.

THE M. & B. TELEPHONE.

Absolutely Non-infringing.
Absolutely Guaranteed.
Absolutely the Best Exchange
SWITCH BOARDS.
Illustrated Catalogue on application Free.
. . & Agents Wanted. . .
THE U. S. TELEPHONE CONSTRUCTION CO.

131-133 S. Fourth St., PHILADELPHIA,
MA CHINES. Corliss Engines. Brewers’
and Bottlers’ Machinery. THE VILTER

IC MFrG. Co., 899 Clinton Street. Milwaukee, Wis.

BUSHNELLS PERFECT LETTER COPYING BOOKS

(Make perfect copies of let-
4 ters with ordinary office ink.
! No press required. Books roll
up to make the copy. Indis-
gensable to the traveler and
orprivate use. Sent by mail.
postpaid, on receipt of prlce
Note size, 6x10 inches....$1.00
Letter size, 10x12 inches, $1.30
Send for circular and agents
terms. Alvah Bushuell.
403 Chestnut St.,Philadelphia,Pa.

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia, Octoher, 1894, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires In road vehicles. Con-
t'uned in SCIENTIFIC AMERICAN SUPPLEMENT. No.

Q2. Pricel0 cents. To be had at this office and from
all newsdealers.

The Berkefeld House Filter

The Only Filter Removing Typhoid and Cholera
> Bacilli, tested and indorsed by many
leading authorities in Europe and Am-
erica. Itgivesa continnous flow of fil-

'é S tered water, absolutely free from
tE3 germs. It is easily cleaned, as all im-
i purities remain on the surface of the
3388 filtering cylinder. Cylinders can be ster-
SRo of ilized by boiling in water for one hour.
RS § Sendfor circulars and prices to the
%o.’ BERKEFELD FILTER CO..

4 Cedar Street, cw York.

“WULVERINE” GAS v° GASOLINE
ENGINES. STATIQNARY

sy and MARINE.
The “ Wolverine” is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
Requires no
Abso-

gine for its power.
licensed engineer.
=lutely safe. Manufact’d by

WOLVERINE MOTOR WORKS,

Huron Street,

GRAND RAPIDS,

MICH.

AW TFABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - New York, N. Y.
Manufactory Established 1761.

SANITARY SOAP VASE

PREVENTS disease, waste, pilfer-
ing of soap, cloggineg of waste pipes,
stam of marble, uncleanly soap dish.
FFORDS each user fresh, dry
pure soap.
T'he Only Clean, Sanitary, and Safe

way to use soap.
Agents Wanted.

Sanitary Soap Vase Co.,
Aqueduct Bldg., ROCHESTER, N. Y.

If you want the best CHUCKS, buy Westcott s
a Little Giant Double Grip
Drill Chucks, Little Giant
Drill Chucks

P/ Combination
Lathe Chucks, Geared
Combination Lathe Chucks. Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made b ¢ K

Westcott Chuck Co., Oneidn, N. Y.,
Ask_for catalogue in English, French, Spanish or German.
FIkST PRIZE AT COLUMBIAN EXPOSITION, 1893.
TCH * MACHINERY
MA # GRY.
Latest improved. Complete plants furnished. JOS, C.
DONNELLY, 1209 Buttonwood Street. Phllade]phm, Pa

S BRE; AKERS

. G/?EATF/? CAPACITY. USING LESS
. POWER THAN ANV OTHER ON EARTH

y MopERM
leNGMw%‘ESC,,,,,RY

ROCK
AND
ORE

= GATES IRON WORKS Df” T
»r).:xu&-z;-cy 650 ELSTON AVE.CHICAGO.

W

TH E H Y P N 0 scu PE for physicians, dentists, in-
vestigators and students of
the occult, proves hypnotization possible in ail cases. 236
g‘age book on hypnotism, ew.,gz puze p&mphlet 10c.
ATIONAL INST., 321 Spring 8t., 8 ‘Angeles, Cal.

© 1895 SCIENTIFIC AMERICAN, INC.
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Mechanics, Steam Eugmeermg. Electricity,
Architecture, R. R.and B; e Engineering,
Plumbing, Hea.tmg, Mmmg. nglish Branch-

Send for free circular, stating sub]ect.
0 study or your trade,

h

es,
wish
Lorr

| of Industrial
Sciences, SCRANTON. PA.

Parson’s Horological Institute.

School for (([atehmakers

ENGRAVERS AND JEWELERS.

BF~ Send for Catalogue and References.

PARSON’'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORITA, ILL.

STERLING BICYCLES

Built like a Watch . . .
. . The STRONGEST, LlGHTEST and
FASTEST Bicycles in the World . . .
Elegant Catalogue Free on request.
STERLING CYCLE WORKS,
236=240 Carroll Ave., D 1, CHICAGO.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. Conmmed in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 908, Price 10 cents. To be had at this
office and from all newsdealers.

/-\PPLY AT ONC FOR
C.AT A OGIIE or

TUWERS AND TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 12 Columns, I T

for Water Works, Cities, Towns,
and Manufactories.

PLAIN, ALL WOOD TOWERS

ELEVATED TANKS
for Automatic Fire Sprinkler Plants

MANUFACTURERS OF
IRON and STEEL TANKS.

Louisiana Red Cypress Wood Tanks
a Specialty.

W. E. CALDWELL CO.,

219 E. Main Street,
LOUISVILLE, KY., U. S. A.

HAND BONE, SHELL AND
CORNM “.Lsfm‘ Poultrymen.

Circular and testimonials Free.
WILSON BROS., Easton, Pa.

“Pacific”’ & ‘“Union”
Gas & Gasoline
ENCINES.

Marme and Stntion— e
ary. 1to 7 Ig

Safe, Slmple, co-
nomical.

Philadelphia, Pa.

A Valuable [3ook

12,500 Receipts. 708 Pages. Price $35.
Bound in Sheep, 86. Haif-Morocco, $6.50.

This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the =ci-
entific American duringthe past fifty years; together
with many valuable and important additions.

Over Twelve 'Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being reprPSLnth It is by far the most comprehensive
volume of the kind ever placed before the public.

The work 1nay be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest value. arranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of. relating
to formulse used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are engaged in any branch of industry
probably will find in this book much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent
wuggestions.

8F~ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yorke.
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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut =t.. Philadelphia, Pa.,, U.S. A.

g Our New aud Revised Catalogue of Practical and
Scientific Books, 90 pages, §vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
to any one in any part of the world who will furnish his

A NEW PIPE WRENCH

Grips Quickly and Firmly, GALVANIZED
as well as other Pipe, and will Not Crush
it. Won’t lock on pipe. Does not
mar nut or highly polished

fitting. Other
All features.
Dealers.
Send for Little Book, Free. ) © ©
SﬂMUEL HALL’S SON, 229 West 10th St., New York.

HELLO, CENTRAL!

Do you use telephones? [f so, we can_give
‘ou just what you want. Our specialty is Blake
I'ransmitters. There is a ** best ” in everything,
nd ours are the best. We supply complete
relephones or all or any of the parts to construct
A telephone. Writefor illustrated catalogu

PH@ENIX INTERIOR TELEPHONE

131 Liberty St., New York

ENGINEERING FALLACIES.—AN AD-

dress to the graduating class of the Stevens Institute of
Technology, by President Henry Morton, on certain
popular fallacies likely to be encountered by young en-
gineers, and which may sometimes lead even able men
astray when met with in a new guise. With 2 tigures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
994. PricelUcents. T'0 be had at this office and trom

all newsdealers.

HARDEST ABRASIVE KNOWN. EM Y
DIAMOND PO SUBSTITUTE. “\l OUR.
P20 WDER CRYSTAL HEEL ;. SL E ORM.

CARBORUNDUM CO. MO/VO/VGAHELA CITY. [A,

CLARK’S PATENTED
Rotary Upholstery Brush.

Moth Exterminator. For cleaning Button
Indentations in Furniture. Carriage Linings,
Mattresses, etc. **No moths live where this brush is
used.” Agents wanted everywhere. Sample by mail, 50
cents. K. H. PHILLIPS & CO. Sole Owners,
180 Washington Sireet, Boston. Mass.

WIND MILLS

with Ball bearing turn-
table. Galvanized Steel
Mills and Towers.
Your address calls for
alf-tone engravings.

WILLIAMS MFG. CO.

Kalamazoo, Mich.
16 Murray St., New York.
36 So. Market St., =« Boston.

REPAIR BICYCLES FOR A LIVINC
Easy way tomake

GOOD Living.

Full outtit—

Bellows,

Blowpi
%‘ﬂes, Spoke Threader, Solder
Wire. Full outfits
3~ Send 3 2-cent stamps for Illus. (,ata-
FRASSE CO., 21 Warren St., New York.

Vise,
Borax, Spoke
for factories.
logue of Tools.

4 HOPSE POWER WEIGHS 50 LBS
STAMPS FOR CATALOGUE

.8
KANE_& CO,, CHICAGO

i, |

THOS.

NOW READY!

Seventeenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman.student, teacher, or anyone interested in science.
In the new matter contained in the last edition will be

found the Scientific Use of the Phonograph, the curious *

optical illusion known as the Anorthoscope‘ together
with other new and interesting Optical Illusions, the
Optical Projection of Opaque Objects. new e xperiments
in Projecticn, Iridescent Glass, some points in Photo-
g raphy, inciuding Hand Cameras, Cane Cameras, etc.;

ystems of Electrical Distribution, Electrical Ore Find-
er, Flectrical Rocker, Electnc Chimes, How to lor
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifully
bound. Price in cloth, by mail. $4. Half morocco, $5.

8F " Send jor ilustrated circuiar.

MUNN & CO.. Publishers.
Office of the SCIENTIFIC AMERICAN,
361 BRUOADWAY, NEW YORK.

G\OWIACALS P P C N
& WHEN YouStﬂHls rRoNT :Lom(,

lNDlANAvuus«-
Vo i L O

Its Like

l his.
You've got the money to make the

You want & bicycle!
payment. You are not 8o wealthy that you can afford to take
chances on your investment, nor allow new manfuacturers to ex-

penmtnt with your money. Then buy a machine with * repu-
bl

W. E. JACKSON, JR., W. F. THOMA

of Jackson & O’Connor. of Thomas & harton.

JACKSON & THOMAS _—a
= Manufacturers’ Agents.

Can handle to advantage two more lines of staple
manufactures for Georgia and South Carolina. Four
men constantly on the road. Address
JACKSON & THOMAS, P.0.Box5%, Augusta,Ga.

tation a wheel that has been put through every test
and not found wantiug. The

WAVERLEY . .

was accepted as the inest machine shown at the National Cycle
Exhibition by a mechanical expert in the employ of the Chicago
Times; was accepted as the highest grade shown by seveuty-five
out of every one hundredoycle dellers who visited the show, and
who sub d th v_by placing good orders for
wheels; was accepted bg the U. 8. Government for the mllltnry
post at St. Paul, and the mail carriers of many other cities, at
list price, while all other makes were offered at cut prices. We
have just puhlished a new catalogue of testimonials, giving the
opinione of prvaiinent riders. Free by mail.

INDIANA BICYCLE CO.,

I=dianapolis, lad., U. S. A,

e o . . . .

FORECLOSURE SALE.

The Works of the Gilbert Car Mnnufnctlm-lnu

Company will be sold at Auction July 2 895, at
noon, at Green [sland, Albany Count, Y. Plant in
0od order. Apply to HALE, BUL ELEY & TEN-

, Attorneys, 25 North Pearl Street, Albany, N. Y

TYPEWRITER.

60 tive of Price,
THE BEST. Trial Proves It.

WE’LL LEND YOU ONE.
Partxculnrs Cutle and S eci-

. men of Color
TYI’EW BITER 00.,

If you intend purchusing,

NATIONAL

——— e T Y Sts., Phila., Pa., U. 8. A

HAUNTED SWING. .Zerinsiowe the
® entire interest in the

Illusion A\?pnratus known as the Haunted Swing,
patented November 7,1893, No. 508,227; weare now pre-

ared to sell either’ American or European rights.
ATHCART & BARI'LETT, ATLANTIC CITY, N.J.

MADE TO_FIT YOU.

Imported cloths—Suits and Overcoats
from 810 to 820—the style and ma-
terial you select. We are direct im-
porters—guarantee perfect fit, superior
workma.nsnlp and finest crlmmings
We s8 charges to any rt of
the mted tes. Goods sent
with priviles;3 of examination. erte
for free catalogue,samples and measur-
inginstructions.

® THE PROGRESS TATLORING 0O,
262 and 264 State St., Dept. 24,  Chieago. I'l.

Experimental & Model Work

E. V. BAILLARD, 106 Liberty Street, N. Y.

AILING

RACINE BOAT-MFG-C SAGHTS

RACINE, wis. U.S.A-  (TITS
,\DESIGN[RS 'AND "BUILDERS/, ROW BOATS,

OPERATING

NORWICH LINE

AND

The AIR LINE LIMITED

BETWEEN
New York and Boston.

GAS ENGINE CASTINGS

also_for Water Motor, Dynamo, Boiler, Engine, etc.
EED & CO., 106 Libertv St., N. Y.

TENTS.

We mnnufacture Tents of every varlety and size,

ur orde; arge
| Catalo| of
niture, lt you are-lpjeres

address and six cents In sta)

GEO. B. CARPENTER & CO.

202-208 So. Water St., CHICAGO

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved and only 12to1 Motﬁr

now ready for the market. 18t0 40
Launches, 2, 3, 5 and 7 horse power.

N\ \L
No licensed Eng’ eer or Pilot, requlred. Speed and Safety
guaranteed. 0 Dangerous Naphtha or Gasoline used.

Marine Vapor Engine Co., Jersey City, N. J.

NPRILESA‘AND WOR“K GUARANTEED " GANOES
MoNITo VAPOR ENGINE ano
POWER COMPANY,

8 Erie StreeT, Grano Rarips, MicHigan.
CASOLINE LAUNCH ENGINES ano LAUNCHES

PP CRITERION

of &cientific attachments.
8" Catalogues free,
189 La Salle St., Chicago.

J. B

And

MAGIC LANTERNS Stereopticons.

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution

We make lanterns and views for all kinds of uses.
. COLT & CO.. 115 & 117 Nassau Street, N ew York.
50 Bromtleld St.. Boston. 131 Post St., San krancisco.

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
Oone may quickly ascertain, free,
whether an invention Blobably is
patentable by writing to Munn & Co

Communications strictly conﬂden—

ial. A handbook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
pecial notice in the Scéentific Amer-

an. This splendid weekly paper,
legantly illustmted has the largesf
rculation of any scientific work.
$3 a year. Specimen coples free.

Address MUNN
New York, 361 Broadway.

oo-‘-w

TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY |
NOVELTIES 8 ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.V.

A TRUE STORY.

Last month I cleared, after paying all expenses,
$235.38; the month before, $186.86, and have at the same
time attended to my regular busmess I believe, any-
one, anywhere, can do as well, as I have not a particu-
larly good location and not much experience. When
you have an article that every family wants. it is ver;
eagy selling it. 1t seems strange that a good, cheap dis
washer was never before placed on the market. With
the Perfection, which sells for $5, you can wash and dry
the dlshes fora family in two minutes, without putting

the hands in water. 8 Soon as people see the washer

work, they wantone, and that is why so much money
can be made 8o (} uickly. kor tull particulars address
The Perfection Mfig. Co., 715 63d St., Englewood, [ll. 1
feel convinced that any Iady or gent]eman, in any loca-
tion, can make $5to $10 a day, as every family will very
soon have a dish washer. Try it and publish Xour ex&)e-
rience for the benefit of others.

THE ELECTRIC LAUNCH Co.

OFFICE AND WORKS: 186 "STREET
MORRIS HEICHTS,NEW YORK CITY.

CALENDOLT'S TYPESETTING MA-

chine.—Description of a machine recently invented by
Father Calendoli, a Sicilian Dominican, which permits
an experienced operator to conipose tifty thousand let-
ters un hour. With 7illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 10
cents. To be had at this office and from all newsdealers.

SEND for Catalogue of
the Musical Instru-
ment you think of buying.
Violins repalred by the
Cremona System. C. STORY,
26 Central St., Boston, Mass.

THE STURTEVANT
AprMATlc

HORIZDNTAL&UPRIGHT

SEND FOR CATALOGUES TO

BESTURTEVANT G; Besion,

NEW YORK.PHILA.CHICAGO. LONDON.

A Tailor-Made
Suit For
$10.00

We'll make to your measure a Frock

or Sack Suit o
ALL WOOL GOODS

etﬁml to a.ny tailors $18.00 garment for
$1000 Other Suitsand Trousers just
as cheap. We save 50 per cent by
buying big lots of woolens direct from
the mills—that accounts for it.

All goodssent C. 0. D.with privilege
of exammauon betore paying express
agent. pPAa; ress charges.

Send for samp ao cloth and full
particulars. free

I.OUIS X VEHON, Tailor, 323 Dearborn St., Chicagos

Made
Fast:

ROCK

Hundreds in Use
for All Purposes.
8" Send for Circular.

Sturtevant Mill Co..

EMERY

of Large Blocks of Emery Set in Metal.

est Grinders known. Can grind anything
NO PICKING.
Made Sharp. stay Sharp
Will Fit any Mill Frame.
Cheap as Best French Buhrs.

MILLSTONES.

Boston Mass.

© 1895 SCIENTIFIC AMERICAN, INC.

RMIKLIN S.MILES 5+ 3

MANUFAOTURER OF Y
Brass Iron,Steel & German Silver |

Phiindersie, 0 | SCREW S
THE NEWSPAPER AND THE ART

of Making It.—An address delivered at Cornell Univer-
sity, by Charles A. Dana, editor of the New York Sun.
Contained in SCIENTIFIC AMERICAN SUPPIEMENT, No.
995, Price 10 cents. To be had at this office and from

all newsdealers.
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Goodwin’s 1mproved Bookkeeping
and Business Manual. By J. H. Goodwin. 8vos cloth,

300 PABEB. .« eevrneniiiniiiinnntieiinnniiiies see aas .
Celinlose. An Outline of the Chemistry of the
Structural Elements of Plants, with reference to their
Natural History and Industrml Uses. By Cross and
Bevan. 320 pages. 14 plates. 18%5................. ®4.00
Cements. Calcareous Cements: Their Nature and
Uses, with som e Observations upon Cement Testing. Sgg

Gilbert R. Redgrave. 235 pages. 29 lllueratlons ]
A Textbook of Chemistry mtended tnr

Bookkeeping.

Chemistry.

the use of Pharmaceutical and Medical Students. By
Samuel P. Sadtler and Henry 1'rimble. Svo, cloth. 450
pages. Ilustrated. 1895.........ccciiiiiiiinnninnnn .00

Compressed Air. The Uses of Compressed Air.
Withillustrations. By A.C.Rand. 138 pages. Oblong.
1894. ...$1.00

]slecll ical Bouts and Navigation. By Thomas
Commerford Martin and Joseph Sachs. 8vo, cleth. 98
illustrations. 224 pages. N.Y $2.50

Electricnl Eungineers’ and Students’ Chart
and Handbook of the Brush Arc Light System.

y H. C. Reagan,Jr. With Pocket Chart. 8vo, cloth.
48 puges. Illustrated. N.Y.,1895.................. €1.00

Electrical Eugineering for _Electric nght
Artisans and Students. W. Slingo_and
Brooker. With 346 illustrations. 756 pages. New aud
revised edition. 1890. ................................ %$3.50

Gas Engines. A Textbook on Gas, Oil, and Air
Engines ; or, Internal Combustion Motors wit hout Boil-

ers. By Bryan Donkin. 434 pages. 136 illustrations.
BVO, ClOth.. i ettt it e iiee cereeeiee eenan .
Harbors. Principles and Practice of Harbor Con-

97 illustrations.
$3.00
A Selectien o
Practical Letters and Articles relating to Water BacKs
and Range Boilers. Compiled trom the ‘*Metal Worker.”
8vo, cloth. 129 pages. lllustrated. N.Y.......... .

sééucuon By Wm. Shields. 300 pages.

Kitchen Boiler Connection.

Lenswork for Amateurs. By Heurg Oxford.
With 23 illustrations. 231 pages. 12mo, cIoL Lundon.
1895.. 0 cents.

Loconmuve. Gardenier’s Ready Help for Loco-
motive Kngineers, being an Educational Chart for Loco-
motive Kiremen seeking promotion, for the Scholar and
Student, and tor the help of the Kxaminer when em-

loying or promoting cew men; and as a ready help to

ngineers while on the road, it comprising a remedy for
every conceivable breakdown or disorder that may

occur to a locomotive. By Norman Gardenier. 16mo,
cloth. 117 pages. 18Y5.......cc.cceeiiiiiiiiinnnnnn, .
Machinery. The Repair and Maintenance of Ma-

chinery. A Handbook of Practical Notes and Memo-
randa tor Engineers and Machinery Users. By Thomas
Walter Barber, C.E. 4t6 pages, 413 illustrations. 8vo
ClOLR. ... cet veiieeiiies ceeenaeennnennee caneannnnes %3.50

Machinist. The Modern Machinist. A Practical
Treatise on Modern Machine Shop Methods. Describing
in a comprehensive manner the most approved Methods,
Processes and Appliances employed in present practice
for Cutting, Shaping, Fitting, Erecting and Finishing
Metal Work, or the Vise, Flnnr Lathe, Planing, Shaping,
Slotting, Mlllmz. Drilling, Grinding andother ‘lachmes.
By John 'T. Usher, 1llustrated by 257 engravings. 322
pages. 12mo, cloth. N. Y., 1895 30

Mechanical Engineer’s Pocketl;ook. A Refer-
ence Book ot Rules, Tables, Data and Formula for the
use of Engineers. Mechanics and Students. By William
Kent 12mo, morocco tlat, pocketbook form. 1,087 pages.

IS 0 T 080660000 CEBEE0Ea000000A]. Aa. GOGGEEaAB0 %£5.00

Meteorology, Weather, and Methods ot Fore-
casting. Description ot Metenrolomcul Instruments
and River Flood Predictions in the Unmted States. By
Thomas Russell.” 8vo, cloth. With 22 plates. 277 pages,
London, 1695.... eeiiiiiiieiiiiiiiii i $4.00

Motive Powers and their Practical Selection.
By Reginald Bolton. 12mo, cloth. 257 pages. London
and N.Y., 18% |®2.25

Oils. Chemical Analysis of Oils, Fats, Waxesand of
the Commercial Products derived Therefrom. From
the German of Professor Dr. R. Benedikt. Revised and
enlarged by Dr. J. Lewkowitsh, F.I.C. 683 pages. 42
illustrations. London and N. Y., 189%.............. ®7.

Petroleum: Its History, Origin, Occurrence. Pro-
duction, Physical and Chemical Constitution, Techno-
lozy, Examination and Uses; together with the occur-
rence and uses of Natural Gas. By William 'I". Brannt.
lIlustrated bv 3 plates and 284 engravings. 8vo, cloth.
115 pages. %7.50

Plating and Bolleru laking. A Practical Hand-
book for Workshop Operations, including an Appendix
of Tables. By a Foreman Pattern Maker. With :38
illustrations. 364 pages. 12mo, cloth. Londoun, 1845.

Refriczeration. Theoretical and Practical Ammonia
Refrigeration. A work of reference for Engineers and
others employved in the management of Ice and Re-

frigeration Machinery. By 1. I. Redwood. \Vith 25
pages of tables. 18mo, cloth. 146 pages. N. Ys.‘.llfti;\%

Steam Power and Mill Work. Principles and
Maodern Practice. By George WV, Sutcliffe. 8vo, cloth.
157 illustrations. 836 pages. London and N. Y., 1895.

$4.50

steel Works Analysis. By J. O. Arnold, (Special=

ist Series.) 12mo, cloth. 350 pages. lllustrated. lLon-
don, 189 .83.

Taxidern

Methods in the Art of Taxidermy.
By Oliver Davie. With 90 full page engravings, chiefly
drawn by Theodore Jasver. 'T'he whole containing 500
fizures clearly illustrating the modes of procedure in
the art. 8vo, cloth. 160 pages. 1595, $10.00

Teeth. Popular Essays upon the Care of the Teeth
and Mouth. By Victor C. Bell. 12mo, cloth, 103 pages.
) 6 B A = B et acaeaanantaneaaoamant cotoaaaaaaaeadod 1.27

Water Supply of Towns and the Construcs
tion of Waterworks. A Practical Treatise for the
Use of Engineers and Students of Engineering. By
W. K. Burton. WIth numerous plates and other lllns—
trations. Quarto, cloth. 304 pages. London..... $9.0

FTREIE.

Our entirely new Catalogue of Scientific and Techni-
cal Books, containing over 3,000 titles, and embracing
more than 300 different subjects, with Authors’ Index,
will be mailed free on application to any address in
the world. Address

MUNN & CO.,

Publishers of the ‘Scientific American,”
361 Broadway New York.
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If you own a good

HORSE AND CARRIAGE

you will be interested in our

Bell Odometer

It will tell you honestly how many miles you drive,

and announce each mile by stroke of a bell.
record for 1600 miles and then repeats.

SPEED HORSES

may be timed very accurately. Fully warranted.
PRICE, by mail, $5.00.
In ordering send height of rear wheel.
for descriptive circular.

DAVIS, STEBBINS & CO.
33 Sudbury Street, BOSTON, I'MASS.

Premo Gameras

Premos
Produce
Perfect
Pictures

Keeps a

0¥~ Write

Are perfect in construction. workmanship
and finish, and contain more modern im-
provements than any other Camera. We
make several styles and guarantee them all

ROCHESTER OPTICAL CO.

22 SOUTH STREET, ROCHESTER, N. Y.

AEEHEW”;“" cor FINE TOOLS INEviRysyop,
e C.HBESLY & CO.

CATALOGUE
CHICAGO, ILL.U.S.A.—

MACHINISTS’

_ LATHE.
s Latest Improvements
New Styles.
New Prices.
Growing rapidly in

vor.
Waltham. Mass,

N Send for Catalogue A.
American Watch Tool Co.,

 The

American

. Bell Telephone
Company,

125 Milk Street,
Boston, Mass. ;

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem- i
ber 17, 1891, for a combined
Telegraph and Telephone, '
covering all forms of
Microphone Transmitters
{i cr contact Telephones.
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THE LAYMAN
Pneumatic Sporting and Outing Boats.

These boats are made in two standard sizes and are adapted to persons of both sexes, and all sizes from 40
pounds to 400 pounds, and are absolutely safe and reliable. Impossible to submerge or capsize them.
Style A.—Plain Boat, all black rubber, weight 18 pounds; extreme sizes, length 45 inches, breadth 32

floating capacity 350 pounds ; and is suitable for persons wei gﬁing 50 pounds or less
Sty le B.—Mackintosh, dead grass color above, black rubber below water line. otherwise same as style A, 4'2.00
Style AA.—All black rubber, weight 20 pounds, extreme sizes, length 48 inches, width 36 inches, floatin,
. cap&citrm DOUIAS. - 1. ettt ittiiis it es ot aaeeeiiiann aeie e aetntet s e e e e s $40.05
Style BB.—Mackintosh, dead grass color ahove and black rubber below water line, same as Style AA 47.00
No. 1.—Storm Cape, black rubber, %.3.00 | Canvas Carryall Bags for Pneumatic Boats, each. . 2.50
No. *2.—Storm Cape, mackintosh 7.50 | Rubber Inflator................ coevveniunnnnnns b 1.00

H. D. LAYMAN, 851 BROADWAY, Corner 14TH STReeT, NEW YORK.
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inches;
........ 35.00

Catalogue
Free.

POWERFUL
SHEARS

Cuts to ¥ inch sheet metal
and ¥ inch rods.

W. W. OLIVER,
Sta. B. Bufiale, N. Y.
$6.00

K 0 n A K to $100.00.

The lightestand most practical cameras for hand
or tripod use. An illustrated manual, free with
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 Sormng 585 AND $100
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FIVE MODELS—LADIES' AND MEN'S.

Weights, 18 to 25 pounds.
4
;
RIDEA
-

40 Page Calalogue senl for poslage.
: MONA
3
.

MONARCH =>KEEP IN FRONT

RCH CYCLE CO.

SROSEENSPENBNEINEIBERNCBEENE

. every Kodak, tells how to develop and print the
CHICAGO. U. S. A. . pictures.
H
; New York. Memphis, Detroit. Denver, Sait Lake # Eastman Kodak Compan
BRANCHES[C:W. San Francisco, Pnruar:u. Touv:mu S : Send P Y,
SUS0SRESSSENSEEE SIS SESLEIEE SESESENNNER c;;z /0{; ;’e g Rochestell",‘ -

DO YOU WANT A LAUNCH ? g

That you can run
yourself.

That is Clean
and Safe.

That requires
neither Livensed
Engineer nor
Pilot.

Send 10 cent stamp for Illustrated Catalogue of . i

THE ONLY NAPHTHA LAUNCH.
GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City.

ALL seesves | Draughting

Established in 1848,
And Supplies for

solved rapidly and accurately Architects,
by the Comptometer. Saves Engi d
6opercent of time and entire- ngineers, an

E 1y relieves mental and ner- n stru ments Draughtsmen.
vous strain. Adapted to all 8F New Cataloguefree.

commercial and  scientific
computation, Whydon’t you
getone? Write for pamphlet.
FELT & TARRANT MFG. CO
52-56 ILLINOIS ST. CHICAGO.

FROST & ADAMS,
39 Cornhill, Boston, Mass.

i

l N Bicycles, Watches. Guns, Buggies, Harness,
i Sewing Machines.Organs. Pianos. Sates,Tools
Scales of il v rietiea ind 1000 other articles.

4 Lists free. CHicago ScaLk Co., Chicago, 111,

OF gvERY

EWYORKI
THE BICYCLE: ITS INFLUENCE IN

Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following standpoints: 1.
The use of the cycle by persons in health. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 100:2. Price 10 cents.
To be had at this office and from all newsdealers.

e Bicycles
Shipped anywhere
C.0.D. Saving you
dealers profit.
$100¢0akwood’for$62.50
JJ $85 *Arlington’ ¢ $45.00
7 8656 “ $¢$37.60
< $20 o« « $10.90
Latest models, wood or steel rims; pneumatic tires; weight 17}
to301bs.;all s'f’“ and prices. Large illustrated catalogue frec.

Cash Buyers’Union, 162 W.VanBuren St.B11,Chicago

Chicaco. ¥ sno 284 PEARL 5

PRIESTMAN SAFETY OH ENGINE

¢* Phenomenally low in cost of operation.”—Franklin Inst.
NEITHER Kerosene, NOT Gasoline

STEAM
ENGINEER |25
Economical, Simp le, Safe, Au-§
tomatic. For El ectric Light- "}
ing, Pumping, Milling, etc. i

PRIESTMAN & COMPANY, Inc.

Front and Tasker Streets,
OP'S STEEL™

Esq EVERY
J o BEST
FOR TOOLS, SAWS ET

WM JESSOP & SONS L2 91 JOHN ST. xEW YORK

L

- = Philadelphia
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#»Three New Model

Smith Premier IVpewriters
Nos. 2, 3 AnD 4

HAVE YOU EXAMINED THEM ?
/ Many Improvements Heretofore Overlooked-by Other Manufacturers.

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A.

BRANCH OFFICES IN TWENTY-NINE PRINCIPAL CITIES IN THE UNITED STATES.

© 1895 SCIENTIFIC AMERICAN, INC.

CIDER & WINE PRESS

MACHINERY.
POWER AND HAND PRESSES.
., (Capacity, 10 to 120 BDls. in ten hours.)
Send for 50-page Catalogue.
Empire State Pulley and Press Co.
FuLToN, OSWEGO Co., N. Y,
buys a beautiful little Canoe; or
a Magnificent Pleasure Boat for
$I8 8F Send for 60-page illus catalog. $I 25

J. H. RUSHTON, CANTON, N. Y.

¥ ESTABLISHED 1845,

The Most Popular Scientific Paper in the World
Only £3.00 a Year, Including Postage.
Weekly-=52 Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every-number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity,Telegraphy, Photograpby, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year - 52 numbers—
postage prepaid. to any subscriber in the United States,
Canada, or Mexico, on receipt of I'hree Dollars by
the publishers; six months, $1.50; three monthgs, $1.00.

Clubs.—Special rates for several names, and to Post-
masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New York.

Sriemitic Qmevican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many cf which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekiy, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
-all the prineipal departments of Science and the Usefat
Arts, embracing Biology,/Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Enegineering, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico. $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

—_——
o e N C"r"1‘,.t’ .
Buitldurg Edition,

THE SCIENTIFIC AMERICAN BUILDING EDITION is
1ssued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages, forming a large and
splendid Magazine of Architecture, richly adorned with
elegant plates and other fine engravings; illustrating the
most interesting examples of modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of avariety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Floor
Plans, Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
have won for it the lL.argest Circulation of any

Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., 361 Broadway, New York.
B —
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of the SCIENTIFIC AMERICAN, with which is incor-
porated “LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIENTIFIC AMERIOCAN. Every number con-
tains about 50 pages, profusely illustrated. Itisthefinest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language is spoken. THE SCI-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.

¥ Manufacturers and others who desire to secure
foreign trade may have large and handsomely displayed
announcements published in this edition at a very
moderate cost. Rates upon application.

MUNN & CO., Publishers.
361 Broadway, New York.

PRINTING INKS,

The SCIENTIFIC AMERICAN is printed with CHAS,
KENEU JOHNSON & (O.'S INK, Tenth and Lombard

Sts., Philadelphnia, and 47 Rose St., opp. Duane, New York






